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5.22.1.7 VOLT MAP ADI ОЕ. АУ..2......лш 526 
5.22.1.8  \ОГТ_МАР_!П(АОЕ!Ж\............................................................. 527 
5.22.1.9 VOLT МАР ADI МАР 0... 527 
5.22.1.10 VOLT MAP ADI МАР 1.......... ы 528 
5.22.1.11 VOLT MAP ADI МАР 2...о...ы 529 
5.22.1.12 VOLT МАР ADI МАР 3... 529 
5.22.1.18- МОЕТ-МАР АП! МАР 4... 530 
5.22.1.14 VOLT MAP ADI МАР 5... 531 
5.22.1.15 VOLT MAP ADI МАР 6...........ы 532 
5.22.1.16 VOLT MAP ADI МАР 7............. ан ин на на 532 
5.221.17 VOLT МАР ПС МАР О0............... линии 533 
5.22.1.18 VOLT МАР ПС МАР 1.....Л...м04480а ыы 534 
5.22.1.19 VOLT МАР ПС МАР 2................. нанынан ы 534 
5.22.1.20 VOLT МАР ПС МАР 3.......еы 535 
5.22.1.21 VOLT МАР ПС МАР 4......2о.02оо4һ04444000000Ы 536 
5.22.1.22 VOLT МАР ПС МАР 5... 536 
5.22.1.23 VOLT МАР ПС MAP 6.......ы 537 
5.22.1.24 VOLT МАР ПС МАР 7.......м.о2ом2әаалУМы/сМ0000 537 
5.22.1.25 VOLT МАР ADI рЕГАҮ2.........ы 538 
5.22.1.26 VOLT МАР АП! ОЕЁА\З................ линии 539 
5.22.2 CORE 1 DVFS Voltage Марріпо..........ееаеы 539 
5.22.21 AON VOLTAGE1 MAP АРВ RF Register Address Map......... 539 
5.2222 VOLT MAP СОМҒІС ............. линии 540 
5.22:2:3. МОСТ MAP STATUS Б дань мана Шыр 541 
5.22.2.4 VOLT МАР НАС СІБ......Іы 542 
5.22.2.5 VOLT MAP TRAN DONE СІҢ................................................ 543 
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5.22.2.6 VOLT MAP МТ CLR ................ esee 543 

5.22.27 МОТ MAP ADI БЕГАУ..........лм040040Ш ы 544 

5.22.2.8 VOLT MAP ИС _РЕГАҮ................................. 544 

5.22.2.9 VOLT MAP ADI МАР 0........о0040 ы 545 
5.22.2.10 МОТ MAP ADI МАР 41................... eene 546 
5.22.2.11 VOLT MAP ADI МАР 2.................. sse 546 
5.22.2.12 VOLT MAP ADI МАР 3................... seen 547 
5.22.2.13 VOLT MAP ADI МАР 4.................. sese 548 
5.22.2.14 VOLT MAP ADI МАР 5................. eene enne 549 
5.22.2.15 VOLT MAP ADI МАР 6......................................................... 549 
5.22.2.16 VOLT MAP ADI МАР 7............:". eren s 550 
5.22.2.17 МОСТ MAP ИС MAP 9O................... seen eet 551 
5.22.2.18 \МУОГТ_МАР_|!С_МАР_1...................................... ect 551 
5.22.2.19 \МУОГТ_МАР_|!С_МАР_2..................................мңм... nnns 552 
5.22.2.20 VOLT МАР ИС МАР 3................ Wee enne 553 
5.22.2.21 \МОГТ_МАР_|!С_МАР“_4.......................@..#Р„.У..................... 553 
5.22.2.22 VOLT MAP ИС МАР 5.................. metere eene 554 
5.22.2.23 \МУОГТ_МАР_|!С_МАР“_6........&”„..Җ......[®................................ 555 
5.22.2.24 VOLT MAP ИС MAP 7.....0..00Һ..Һ.МҺ0 0.0001 ІІІ 555 
5.22.2.25 VOLT MAP ADI ОЕГАҮЗ аудағы 556 
5.22.2.26 VOLT MAP ADI DELAY3...............ssssseeeeeenneenns 556 
eom——————— А по 557 
5.23.1 Омегуіему..........................@ ДНИ... КАА 557 
5.23.2. Features. teat Pe rete 557 
5.23.3. ‘Signal Description... ecco teet и Led c eu ee pred E a dpa 558 
5.234 Function DescriptiogmA ....%...............................4........... 558 
5.23.5 Control Registers (wrap up with 16-bit) ........... нина 559 
5:23:5:1 Метар... sane азанынын лам рынан аы сына 559 

5.23.5.2 « Register Descriptions ............ нина 559 

5.23.6 Application Моівв..........аа тағы 566 
5.23.6.4. Programming Моһюев.........ллеелғ ғ-ғы 566 

МТС оди ӘР ИИ О ИО О ИВА ВИ 569 
QU REI ul УО О Г Г ен 569 
аны >» dL-UI ИНИ И КК 569 
E 2a Signal Description... ret гета иена 569 
6.04 Function Description... ловле ое 570 
24.5 Control Ведісісіб..............лаа8 ыы 572 
5:2451 Метогутар.ласрлаопалемыка needa nae 572 

5.24.5.2 Register Descriptions .........а. ева 573 

5:24.6: .ApplicationiNOl88 а лем ев ен каны ек ыт а 582 
Systemi ТІПЕГ;. т.а ан ананан нон орна 584 
UN MEO us ОО О алана азан Г а МАН 584 
9202. FEO аа aan 584 
5.25:3. "Signal Description... ин инв наиве cte pet d te er ныды 584 
5.254. Function резоприоп сав reete ert еее 584 
5.25:5. "Control Registers са otii entero denied inetd 585 
5:25.5.1 Memory map... knits. sai nel rene лме arsenite 585 

5.25.5.2 Register Descriptions ............ нина 585 
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5.25.6 Application Моівв........... азаннан каннын йы 589 
5.26 AON APB control гедіѕїег.......................................а.. аана 590 
5.26.1 Common APB Register Марріпо......... теа 590 
5.26.1.1 АОМ TOP COMMON АРВ RF Register Address Мар............ 590 
5:261:2: VSP FIFO CHO еннан ананга eene enar ens 592 
5:26:1.3. МР: FIFO СНО Әнине te etae kane nna Rae nna unas 593 
5.26.1.4 WTL ACC FIFO СНО 1 ................. esee 594 
5.26.1.5 WTL АСС FIFO СНО 2................... eese 595 
5.26.1.6 САМ FIFO СНО Точна ины дылы дыны nennen nnns 596 
5.26.1.7 CAM FIFO СНО 2 ............... esses бани 596 
5.26.1.8 МП ОЗР_РЕО_СНО_1............. ини дщ s 597 
5.26.1.9 У/ТІ БӘР FIFO СНО 2 ....................... eee Э. 598 
5.26.1.10 СРО ЕРО СНО 1.............. иене aft М... 599 
5.26.1.11 GPU FIFO СНО 2...л...әл..4ғ.л424222.шы-М.!?.......... 600 
5.26.1.12 АР FIFO CH .1...о....ы.8-2М.............. 601 
5.26.1.13 AP FIFO CH 2....................... are (Да eee 602 
5.26.1.14 РШ BG CFG............................... gf 603 
5.26.1.15 SP CFG ВИ5.......................Ү?.1.2.....)»................................ 603 
5.26.1.16 SUB SYS DEBUG BUS SEL Оле 604 
5.26.1.17 SUB. SYS DEBUG BUS SEL.1 ле 605 
5.26.1.18 GLB DEBUG BUS SEL Me шаани 606 
5.26.1.19 SP EIC IN 5$Е!,...#.....18....-................................................ 607 
5.26.1.20 pre аба BUS 5 0 6ЕГІ......... ы 608 
5.26.1.21 pre dbg BUS 11 6 SEL ............................ eee 609 
5.26.1.22 pre аба BUS 17 12 SEL .......................... seen 610 
5.26.1.23 pre dbg-BUS 23 18 SEL ..................... eere 611 
5.26.1.24 pre ара, BUS 29 24 SEL ........................ eee 611 
5.26.1.25 pre dog BUS 31 30 SEL ..................1......... eee 612 
5.26.1.26- SUB.SYS DBG_SIGO .................... sse 613 
5.26.1.27 SUB SYS DBOG 6ІСІ..........е а 614 
5.26.1.28 SUB SYS рва 6ІС2........... ы 614 
AL SUB SYS рва SIQ3 .................... eese eren 615 
5.26.1.30 SUB. SYS рва 6ІС4.....2..... ы 616 
95.1.31 SUB SYS DBQG:-SIGQB....... enne ија nna ur dune 617 
5.26.1.32 SUB. SYS рва 6ІС6......... ы 617 
5.26.1.33 SUB. SYS рва 56ІС7.......... аа 618 
5.26.1.34 DEBUG SUBSYS SEL ............. 1... esee 619 
5:20.1:35 AON АРВ-АЗУ а вена аи titre gla tende ыан ын needed 620 
5.26.1.36 AON OSC ҒОМС СТН... ыы 620 
5.26.1.37 AON ОМА SYS 5ЕГ.......... ыы 622 
5.26.1.38 VDROP TEST СТНІ....... еее 622 
5.26.1.39 PROBE CAL СТНІ...... а-ы 624 
5.26:1.40 'AUXO CAL СТАЕ. tank tna ka nne тірі d 624 
5:26.1.41 AUXT. САП. CTRL niit eno natio eaa ыран uia ange 625 
5.261.142 -AUX2 CAL СТАС. ennt nne nnt eti 626 
5.26.1.43 PLL FREQ CAL СЕС... 2... ы 626 
5.26.1.44 PROBE RESULT анаа ааа нана алаак enne nennen 627 
5.26.1.45 AUXO RESULT... iiiter E ene eno n engen antro napa kt Елана дені, 628 
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5.26.1.46 AUX1 RESULT ла нден нн Ыы нады 629 
5.26.1.47 AUX2 НЕЗИТ.......... ини или 629 
5.26.1.48 PLL TEST FLAG... линии нина 630 
5.26.1.49 WTL GSM _ТХ_ВУР............. шини 631 
5.26.1.50 ВСО100М CAL TEST .......... линии 631 
5.26.1.51 INT АВЕО WTL GSM ТХ........ ини 632 
5.26.1.52 INT REQ ПНМ1_АЁЕВТ.......... ини 633 
5:26:1:53- БЕ МОХ ЕТЕНЕ ЕЕЕ ЕЕЕ 634 
5.26.1.54 GPU МЕМ_ЕСО......... 1... линии нии 635 
5.26.1.55 ASYNC BRIDGE OVERFLOW AND IDLE ....................5........ 636 
5.26.1.56 DSIPLL LOCK STATUS Јали ы. 637 
5.26.1.57 COMMON DUMMY БуУУ0.............м..м.4м 520100. 638 
5.26.1.58 COMMON ООММҮУ._А\\Т1........... ини 639 
5.26.1.59 COMMON ОРОММҮ ВМ/2................................а....№..2............ 639 
5.26.1.60 COMMON DUMMY НБуУ/3..........о...шаалыаааыы 640 
5.26.1.61 COMMON DUMMY ВНОО.......................&....2.:....18..................... 640 
5.26.1.62 COMMON DUMMY ВОТ............... ә... 641 
5.26.1.63 COMMON рОМмМУ_вог. лдын. 641 
5.26.1.64 COMMON DUMMY ВОЗ..... ль... линии 642 
AON АРВ Register Mapping ................#&...%...-%..................... nennen 642 
5.26.21 АОМ ТОР АОМ АРВ RF Register Address Мар..................... 642 
5.20[22. APB ЕВО ои Коса itt tte hs 646 
5.26.2.3 АРВ ЕВ1.......&.........а.Ә............................. н 649 
5.26.24 АРВ RSTO 4 NA o certe шырын 652 
526:25. APB BST. idee net tete etu eser edd cue dn 655 
5.26.2.060 АРВ НИШ ЕЊ ooo ne ei наин 658 
5:26:27. АРВ: М2 ES 661 
526.28 ANANE ГИ сас EE 662 
5:26:29: qni) "om 663 
5.26.210 BOOT MODE ................... аи ни нап тт 664 
5.26.211 BB BG СІНІ..........2.мо..м444ғун т нап sss нии 665 
5:26:2.12 СР ARM УТАС СТАНА... nennen nh ин нап 666 
5.26:2.13 ОСХО ІС ВЕС0..............отҮ/ғмғг0гғыа 00000000000 667 
yo. 2: 14) БСХО EG REG ет Ты 668 
5.26.2.15 -AON REG PROT ниниди ин e ete нана 669 
5.26.2:16 «РАР: БУТАС БЕГ einer ынна инни ee teinte 670 
526.217 USER- RSV- FLAGIT.:. iiie ныне 671 
5.26.2.18 AON СОМ CFG. инин ашышына иын на иналы. 671 
5.26.2.19 AON CHIP 100................. лилии нындан ы и ешн. 673 
5:26.2:20: AON: СНР ID] аза на види Енде мат дее киа акне 673 
5.26.2.21 ССІН _ВСУВ_СЕС.............. линии 674 
5:26:2:22 PLE BG СЕС. ааа на дады ын не МНА) 674 
5.26.2239 АРВ: RSM 2 савијање ызын ира 675 
5.26.2:24 АС1ТООМ CFG ырдын ыы Ырдын аныны ны шыны Ынак нима 676 
5.26:2:25. ООЛ. НЕС. аса наивне ТТТ ы 678 
5.26.2.26 CGM CLK TOP ВЕАТ лана 680 
5.26.2.27 WTLCP 1ОЗР_СТАГО............ ини 682 
5.26.2.28 WTLCP 1ОЗР_СТАЁ1............ ии 683 
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5.26.2.29 WTLCP TDSP СТНІ0......... ыы 684 
5.26.2.30 ҮҮТІСР ТОӘР СТВ... ееыеыа 685 
5.26.2.31 ҮҮТЕСР ӨТНЫ..;;..2.егесоте Шыны дешы ый Ыраа ранын нна 686 
5.26.2.32 WTL МСОМА ЕВ........... е 687 
5.06:2:33: PCP ДОМ ЕВ: долин лье ee Dado eue 688 
5:26.2:34 POP SOFT. ВӘТ teret eerie t rete etae 690 
5:26.2:35 РИВСР CTR iiie ni rede ан i рын 691 
5:26.2:36 ОРУ СТА iet ter de tete лала eic e dea ecd 693 
5.26.2.37 SOFT. RST. AON ADD! ................ seme 694 
5.26.2.38 EB AON Арр1...........................1..%. ...... 695 
5.26.2.39 DBG DJTAG CTRL................ seem фы. 696 
5.26.2.40 PUB ЕС CTRL ....................... eene f. 697 
5.26.2.41 ЕМС CKQG SEL ................. «ee NS ЖҒ... 698 
5.26.2.42 ANA РНУ _СТРЬО..................... eel ais 699 
5:26.2.43. GPU DDR СТАР ree Зе NR reca 700 
5.26.2.44 GPU ВООПІМС РІМ........... ette 701 
5.26.2.45 BIA WDG WARM RST EN ............ erret enne 702 
5.26.2.46 VSP DDR CTRL .................. бы. МА... Nene 703 
5.26.2.47 CAM DDR СТНІ.....ə1.аеәаь 704 
5.26.2.48 MDAR SYS HSDL СЕ. нина 705 
5.26.2.49 ОМС СІК РЦ SEL Дени 706 
5.26.2.50 ACCDDR LATENCY REDUCE SEL ........................................ 706 
5.26.2.51 BIA DVFS CHANNEL. SEL ....................................................... 707 
5.26.2.52 AON ТОР САМАСА... ышына дыда аии нынын нды. 708 
5.26.2:53 GCZCLK OBS: DIV OF Gis inci tte rr ынын арт egg 709 
5.26.2.54 LDO РАВАМ ФОЕТ СТН... ы 710 
5:26.2:55 GPU ЖОС ЫТА. cade. iii dete ete en ieee idee 710 
5.26.2.56 BIA ВООТ CAUSE НАД. шини 711 
5.26.2,57 40 О ^9 СІНІ..............л..1..1.Т................... 712 
5.26.258 WDG RST FLAG ................ eene 712 
5.26.2.59 “РМО RST MONITOR ................ seen 713 
5.26.2.60 THM RST МОМТОВ.........енш 714 
5.26.2.61 АР RST МОМТОВ....... ее 715 
96.2.62 (BOND: ОРТ2 4. erronee кий ана алад еда еме veda 715 
5.26.2.63 "BOND. OPTO.::: а ыйыы ананна ent gut 717 
5:26.2:64 BOND: OPT алат ватри. аи cte e рана 718 
5:26.2:65 АНЕЗ-НЕЗО0. о аи —————— ОИУ 718 
5:26.2:66 RES. ВЕСТ: eee Инин 719 
5.26.2.67 АОМ MTX PROT СЕС........ ее 719 
5:26.2.68" PLL LOCK- OUT SEL ыны аннин 720 
5:26.2:69 ВОН ЭТАТ-ЕЁАС.... хана ции нае 721 
5.26.2.70 USER COMM ҒІАС..........ыы 722 
5.26.2.71 АОМ MAIN MTX ОО... 722 
5.26.2.72 АОМ MAIN МТХ ОО52........ы 723 
5.2623. АСЛООМ ВО МАШ. nace t eei teet ree дет e 724 
5.26.2.74 ОІВ СІК AUTO GATE EN................ eee 725 
5.26.2.75 AON О5С ЕЏМС СМТ......... ы 726 
5.26.2.76 DEEP. SLEEP МОХ SEL ......... "4 eee 726 
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5.26.2.77 FUNC TEST ВООТ АОрОН........л2лаы ыы 727 
5.26.2.78 СОМ RESCUE .....2о..20000М00 МШ 0 ШІ nennen 728 
5.26.2.79 AON PLAT ІП0.......л202аао0 ашина ншде нунде 729 
5.26:2.80 AON PLAT 101 „енна амда sett nte rice tace 729 
5.26.2.81. КОМ МЕКА aidaa aaiae а авононе 730 
5:26.2.82. AON МЕТ 0 uicit rtt дн ы Пан ы ыда заннын 730 
5:26:2.83 AON. МРЕ ID... iiie terere ыы ыра ан арыла 731 
5:26:2:84 AON -SDO а.а наннан анна 731 
5:26:2:85 PCP NOC: CT ALi аиан aii 732 
5.26.2.86 РСР TIMESTAMP _СТАЦ........................................................ 733 
5.26.2.87 THERMAL ОУЕВНЕАТ ЕМ............................................ s 733 
5.26.2.88 BIA REG. ПАТ0...................2.6...6. Сә... 734 
5.26.2.89 BIA REG БАТ1...................................................Фщ#.. e... 735 
5.26.2.90 MASTER АРВ СІК FREQ CTRL ................. mente 736 
5.26.2.91 AON EFUSE МА5К......................................Ҹ..................... 738 
5.26:2:92.- VBG-GTRI a io eae АЙҒА. eee 738 
5.26.2.93 АМА_ВВ_РЕЗЕВ\УЕО..................... йм. tenen ener 741 
5.26.2.94 SP BASE ADBDR ...............48 9 ..-Җы.....[#................................ 741 
5.26.2.95 DGB SERDES СТН... nnne 743 
5.26.2.96 AP VSP MERGE WRITE РУМ QOS CTRL CFG ................. 744 
5.26.2.97 АР VSP MERGE READ. рум QOS CTRL CFG................... 745 
5.26.2.98 АР VSP MERGE. DYN ОО5 ОЗЕ... 746 
5.26.2.99 BIA WDG RST. DELAY СТЕ... eene 747 
5.26.2:100 WTL- -GSM ТХ ifie cte ettet rie 748 
5.26.2101 BIA :PUBO OS... cct tette tta e ea нега куте дел кеі 748 
Debug control гедісіег.........4..М......................................................................... 749 
5.27.1 | AON TOP AON DBG APB RF Register Address Мар............................. 749 
5271.1 QSS ВАР: СРС: лиза пенал аи 750 
5.27.1.2 « SECURE_DEBUG_PROT_CTRL ............................................... 751 
5.27.13» NON SECURE DEBUG EN................... sees 752 
LPC control register 22..2....2..а4а 1 0... наи нии nnns intet ы. 754 
5.28.1 .AON- TOP AON ІРС АРВ RF Register Address Мар.............................. 754 
52811 AP2MM MO [РС CTRL ............... sese 755 
5.28.1.2 AP2MM MAIN [РС СТН... азаматы 756 
5.28.1,9. AP2MM 50 LPC СТАР ара аи ettet red hes 758 
5.28.1.4 AP2MM 51 [РС СТН... ааа ы 759 
5.28.1.5 АР2ММ 52 [РС СТН... ааа иан 760 
5.28.1.6 АР PUBO SLICE ІРС CTRL................. sese 761 
5.28.1.7 АР МР PUBO LPC СТАНА... seen 762 
5.28.1.8 GLB BUS СІК GATE СТЕ... ини 763 
5.28.1.9 AON MTX LP СЕОО.....гл ы 765 
5.28.1.10 AON MTX ІР СЕТ шината 767 
5.28.1.11 NIC400 TZMA MTX LPC CTRL................. eene 770 
5.28:1.12. ВАРАР SLICE LPC- СТА, iet retener reet tcs 771 
5.28.1.13 PUBCP2DSP SLICE ГРС_ СТАЕ.............................................. 772 
5.28.1.14 PUBCP2WCDMA SLICE ІРС СТАЦ....................................... 774 
5.28.1.15 AON2PUBO SLICE РС СТАЦ................................................. 775 
5.28.1.16 AON2PUBCP SLICE ІРС CTRL................. eee 776 
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5.28.1.17 PUBCP2AON SLICE [РС СТАКЦ.............................................. 777 
5.28.1.18 WTLCP2AON SLICE ІРС CTRL ............................................. 778 
5.28.1.19 AP2CAM SLICE ІРС СТНЕІ.......ы 780 
5.28.1.20 VSP2PUBO SLICE РС СТАЕ ................................................. 781 
5.28.1.21 CAM2PUBO SLICE ІРС СТАЕ ................................................ 782 
5.28.1.22 GPU2PUBO SLICE ІРС СІНІ........ааы 783 
5.28.1.23 ВА РЏВО X2X [РС СТАВ. лака ни ан 784 
5.28.1.24 WTL ACC PUBO SLICE ІРС CTRL .................... sese 785 
5.28.1.25 WTL DSP PUBO SLICE РС СТАЕ ....................................... 787 
5.28.1.26 AON PUBO AB [РС CTRL ............................................@....... 788 
барылды Ре Т ынны А. E 789 

AON TOP РМО АРВ RF Register Address Мар.................. 5... лы 789 
5.29.1.1 PD TOP PWR СЕА .......................................... Ф.Ә. М... 795 
5.29.1.2 PD AON SYS PWR СЕОС............... а а былды... 796 
5.29.1.3 PD PUBCP SYS PWR ССРО... 797 
5.29.1.4 PD AGCP SYS PWR СЕА ..................4....2.:....18..................... 799 
5.29.1.5 PD WTLCP LTE РА PWR СЕС... ы 800 
5.29.1.6 PD WTLCP TGDSP РМА СҒО...2......М..м..2202010. 801 
5.29.1.7 PD WTLCP HUSGE B PWR.CFG................. eee 803 
5.29.1.8 PD АР SYS PWR СЕС... ы 804 
5.29.1.9 PD GPU РНАМТОМ PWR-CFGl .................. esee 806 
5.29.1.10 PD GPU PHANTOM. PWR, СЕСО............................................ 807 
5.29.1.11 PD_AGCP_DSP_PWR_OFG ...................................................... 808 
5.29.1.12 PD PUBO SYS PWR СЕ(. 2... 809 
5.29.1.13 PD WTLCP LTE P1 РМВ СЕА... ини 811 
5.29.1.14 PD VSP- SYS. PWR_CFG ан nennen 812 
5.29.1.15 PD WTLCP.LDSP PWAR СЕС... ы 813 
5.29.1.16 PD GRU TOP PWR СЕСОІ..2...ы 815 
5.29.1.17- PD GPU TOP PWR _СЕОО0.............. линии 816 
5.29.1:18. PD PUB1 SYS РМА СЕС............... линии 817 
5.29.1.19 PD WTLCP TD РМВ СЕС.......ы 818 
5.29.1.20 PD ВА PWR CFQGO................. аи ин nenne ин на а nis 820 
5.291.21 PD BIA PWR СЕСІ............2м2.4088 са аы 821 
ӘЧ. 1.22. PD ВА PWR. СВОЈ ict et ce tient Rer n 822 
5.29.1.23 PD BIA PWR СҒОЗ...........20али Ынна мадыра 823 
5.29.1.24 PD _ВА_Р\В_СЕО4............. ини 824 
5.29.1.25: PD 'ВША_Р\УВ:СЕОБ.....:. долины иван 825 
5.29.1.26 PD ВА PWR СЕСб............... ии 825 
5.29.1.27 PD WTLCP LTE РЗ PWR CFG ..................... serere 827 
5.29.1.28 PD WTLCP SYS PWR СЕС... 828 
5.29.1.29 PD ISP TOP PWR СЕА ......... линии 830 
5.29.1.30 PD WTLCP LTE P2 РМА СРӘ.............................................. 831 
5.29.1.31 PD VSP CORE РМА СЕО...... ы 832 
5.29.1.32 PD CAM SYS PWR СЕС... 834 
5.29.1.33 PD WTLCP HUSGE А РМА СРА.......................................... 835 
5.29.1.34 XIE WAIT СМТ0..../2......о..020.ғоалл 448 ы 837 
5.29.1.35 XTLBUF_WAIT СМТ0......0...2000044а аты 837 
5.29.1.36 РШ МАТ СМТІ...2....20аол2ӛ4ғ8048ғ(аы ы ты 838 
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5:29.1:37 -PEL-WAIT СМТ? иные 839 
5:29.1.38 РЦ. WAIT ОМТЗ сини ааа 839 
5:29.1.39 -GPLL REL СЕС, nerd tte beet teh eredi 840 
5:29.1:40  DPLE1- REL )GFG. iiec нина 841 
5.29.1:41: XTLBUF2 REL CRG ihrer tree tene trente 843 
5:29:1.42 DPLLO "REL: 'GEG ин иинин ышаны endet rettet 844 
5.29.1.43. МРШО КЕРОРа ааа ei davai 845 
5:29:1:44 ХТЕВУЕТ REL CFG сав ens te tenerte ede tie 847 
5:29.1.45;: RPLE1 REL СРС атар ania a 848 
5.29.1.46 DSPLL REL CFG.................... eee 849 
5.29.1.47 XTLBUFO REL CFG .................. ниши нешинши саа Ы. 850 
5.29.1.48 MPLL1 REL CFG....................... eene фы... И 852 
5.29.1.49 MPLL2 REL СЕС.............2.2...Ш0.м.- ЗИ... 853 
5.29.1.50 TWPLL REL СЕСО...........2.......... қ-.”....... 854 
5:29.1.51 ISPPLL REL СЕС езин йине Золе NM reet 855 
5.29.1:52.. ВС REL СРС eiae Ef eet 857 
5.29.1.53 LPLLO REL СЕС............................. gaffe 858 
5.29.1.54 ХТО REL СҒО...222....... 2л..)............................ 859 
5.29.1.55 RPLLO REL CFG................9&$.. 09... 861 
5.29.1.56 РМА STATE DBG!l .......... esee 862 
5.29.1.57 PWR STATE DBG2......... eee 863 
5.29.1.58 РМА 5ТАТЕ ОВСЗ.&.....№....................................................... 864 
5.29.1.59 РМА STATE ОВА... 864 
5.29.1.60 РЏВО SYS SLEEP СТН... 865 
5.29.1.61. PUBT1-SY& SLEEP CTRL ата и ог лье 867 
5.29.1.62 AP SYJ L EP СТНІ.....л.....22.22.2..2.2.....1. 868 
5.29.1.63 СМА SYS SLEEP CTRL..................... eene 870 
5.29.1.64 WTLCP, SYS SLEEP CTRL............. eee 871 
5.29.1,65, АОСР: 5У5 SLEEP СТН... 873 
5.29.1:66. РЏВСР SYS SLEEP CTRL ................ eee 874 
5.28.1 “SYS СІР 5ТАТУ50...............2............... 876 
5.29.1.68 ВІЅА DONE 5ТАТ/050..................22м4м121. 877 
5.29.1.69 ВОН ВО5Ү 5ТАТ050.............2...2..л.2.21. 879 
999.1:70 -BISR-BYP- GFEGDO..... cte e Yet ree evene gea 880 
5:29.1.71 ВОВ FORCE: EN СРаб онлине цин entes 883 
5.29.1.72. SLEEP. XTL ОМ СТАО... 885 
5.29.1.73 РМА WAIT CNT СЕТ ooo. eene 886 
5.29.1.74 PWR WAIT CNT CFGO „ини 887 
5.29.1.75 PWR PD МАТ СМТ СЕТ ou... eee 888 
5.29.1.76 РМА PD МАТ СМТ CFGO0O ини 888 
5.29.1.77 PD PUBCP SYS CORE INT DISABLE .................................. 889 
5.29.1.78 PD WTLCP TGDSP CORE INT DISABLE ............................. 890 
5.29.1.79 PD AGCP DSP CORE INT DISABLE .................................... 891 
5.29.1.80 PD WTLCP LDSP CORE INT РІЅАВІЕ................................ 892 
5.29.1.81 PD BIA CORE INT DISABLE .................... eee 893 
5:29.1:82 АР SYS DSLP: ЕМА о oeste eroe dene 894 
5.29.1.83 CM4 SYS DSLP ЕМА... 894 
5.29.1.84 МП СР SYS DSLP ЕМА... шини 895 
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5.29.1.85 AGCP. SYS DSLP ЕМА..........ыш 896 
5.29.1.86 PUBCP SYS DSLP ЕМА.......о.. ы 897 
5.29.1.87 PD WTLCP TGDSP DSLP ЕМА.............................................. 897 
5.29.1.88 PD AGCP DSP DSLP ЕМА ..................................................... 898 
5.29.1.89 PD WTLCP LDSP DSLP ЕМА................................................. 899 
5.29.1.90 PD ВА DSLP ЕМА... шини 900 
5.29.1.91 PWR ST рва ПІҮ0.........ыы 901 
5:29.1:92 PWR- ST. рва DEY T... eicere chase teet nadie cheats 901 
5.29.1.93 PWR. ST. рва DLYO2................... sese 902 
5.29.1.94 LIGHT SLEEP ENABLEO ....................................................... 903 
5.29.1.95 PUB DEEP SLEEP ЕМАВІЕО............................................:%.. 904 
5.29.1.96 DOZE 5ГЕЕР_ЕМАВГЕО.. seen eee dendo 905 
5.29.1.97 РШ СМТ_ООМЕ_5ТАТЫИ$о0.....................-......-..®щ#. Ф.Ф... 906 
5.29.1.98 POWER SWITCH АСК D STATUSO.............. sees 907 
5.29.1.99 POWER SWITCH АСК M 5ТАТО5О.. esses 909 
5.29.1.100 СОМ РМО SEL СЕС... ыы 911 
5.29.1.101 WTLCP. TGDSP WAKEUP SOURCE ЕМО. 2 ........................... 911 
5.29.1.102 АОСР DSP WAKEUP SOURCE. ЕМО. ..%................................ 913 
5.29.1.103 WTLCP LDSP WAKEUP SOURCE. ЕМО ................................ 914 
5.29.1.104 WTLCP SYS WAKEUP SOURCE: ЕМО................................... 915 
5.29.1.105 СМ4 SYS WAKEUP SOURCE `ЕМО........................................ 916 
5.29.1.106 СМ4 SYS WAKEUP SOURCE ЕМ ........................................ 920 
5.29.1.107 РОВСР CR5 WAKEUP SOURCE ENDO.................. eee 924 
5.29.1.108 BASEIA WAKEUP ЗОЧВСЕ_ЕМО............... и seen 926 
5.29.1.109 BASEIA WAKEUP SOURCE ЕМТ.............. шини, 929 
5.29.1.110 ВАЅЕІА=МАКЕОР ЅО0ЦВСЕ_ЕМ2............................................ 933 
5.29.1.111 BASEIA, WAKEUP SOURCE ЕМЗ............................................ 936 
5.29.1.112 PD РЏВСР 5у5 SHUTDOWN MARK STATUS .................... 940 
5.29.1,113 РО AGCP SYS SHUTDOWN MARK STATUS ...................... 941 
5.29.1.114 PD WTLCP LTE РА SHUTDOWN MARK STATUS .............. 942 
5.29.1.115 PD WTLCP TGDSP SHUTDOWN MARK. STATUS............... 942 
5.29.1.116 PD TOP SHUTDOWN MARK STATUS .................................. 943 
5.291.117 PD WTLCP HUSGE В SHUTDOWN MARK STATUS ........ 944 
5.29.1.118 PD AP SYS SHUTDOWN MARK STATUS............................ 945 
5.29.1.119 PD GPU PHANTOM SHUTDOWN MARK STATUS ............. 945 
5.29.1.120 PD AGCP DSP SHUTDOWN MARK STATUS ...................... 946 
5.29.1.121 PD РЏВО SYS SHUTDOWN MARK STATUS ...................... 947 
5.29.1.122 PD WTLCP LTE P1 SHUTDOWN MARK STATUS .............. 947 
5.29.1.123 PD УМОР SYS SHUTDOWN MARK STATUS ......................... 948 
5.29.1.124 PD WTLCP LDSP SHUTDOWN MARK STATUS.................. 949 
5.29.1.125 PD СРО TOP SHUTDOWN MARK STATUS ........................ 950 
5.29.1.126 PD PUB1 SYS SHUTDOWN MARK STATUS ..................... 950 
5.29.1.127 PD WTLCP TD SHUTDOWN MARK STATUS ...................... 951 
5.29.1.128 PD ВА SHUTDOWN MARK STATUS .................................... 952 
5.29.1.129 PD WTLCP ТЕ РЗ SHUTDOWN MARK STATUS .............. 952 
5.29.1.130 PD WTLCP SYS SHUTDOWN MARK. STATUS .................... 953 
5.29.1.131 PD ISP TOP SHUTDOWN MARK STATUS .......................... 954 
5.29.1.132 PD WTLCP (ТЕ P2 SHUTDOWN MARK STATUS .............. 955 
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5.29.1.133 PD VSP CORE SHUTDOWN MARK STATUS ...................... 955 
5.29.1.134 PD CAM 5Ү5 SHUTDOWN MARK STATUS ........................ 956 
5.29.1.135 РО WTLCP HUS3GE А SHUTDOWN MARK STATUS ......... 957 
5.29.1.136 ПРВО АСС НВПРҮ.......л.0ллл nennen nnn nenne 958 
5.29.1.137 ПРВО LIGHT. ACC _АОҮ......................................... 958 
5:29:1.138 DDRO SLP CF Gin iiiter неме ны Ы ы данны нымы 959 
5:29.1.139 DDR1 АСС ВЕРУ. ......... iere налына атама төтен a 960 
5.29.1.140 ООВі ШанНтТ АСС _АЋАОҮ........................................ 960 
5.29.1.141 ПРВА СІР СРА.................................. «а.н 961 
5.29.1.142 PD CM4 CORE INT ВІЅАВІЕ.............................................. 962 
5.30 CLK control register .........ғ.га 04101 ата алаты ennemi en tenter оца ВЫ. 963 
5.30.1 AON CLK CORE REGISTER ...................................................Ф.... ean ret 963 
5.30.1.1 AON АОМ СІК CORE Register Address Map... шй... 963 
5.30.1.2  clktop сот ctl Clg sisine neinna "ч, as 965 
5.30.1.3 скор сот aon apb с0.........л.0ы салаға 966 
5.30.1.4  clktop сат adi сіб.......2....2....6.Ж..Э..................... 967 
5.30.1.5 скор сот айх0 сі0...................... м.ж шы< қа о ааа. 968 
5.30.1.6  clktop сот айх1 сію.......л. ле 969 
5.30.1.7  clktop сот айх2 сіп... ат 969 
5.30.1.8 скор сот ргоБе_сїо.......@ Ам... у........................................... 970 
5.30.1.9 скор сот pwm0 сію....Г......ееа ағы 971 
5.30.1.10 clktop сот pwmhd. сі... 972 
5.30.1.11 скор сот рмт2 соло... 973 
5.30.1.12 скор сот рмт3 сію...........ааы 974 
5.30.1.13 clktop сот efuse со... 974 
5.30.1.14 скор сот sp. uartO св... 975 
5.30.1.15 скор сот 5р иа снаи 976 
5.30.1.16 скор сат 32k out ОЇ0.. за аааз ынанан: 977 
5.30.1.17- clktop-cgm 3k2 out сіп... 978 
5.30.1:18. clktop сот 1k out сі0............ ы 978 
5.30.1.19 clktop сот thm cfg..............ssssssssssseeeenneen es 979 
5.30.1.20 скор сот bia Што сі0...........л.аы аа 980 
5.30.4.21 clktop сот bia thm1 сі0........л.лла лаға 981 
5.30.1.22 clktop сат sp і2с0 сі0..........алалыаааыƏ 982 
5.30.1.23 clktop сат sp i2c1 СО... 982 
5.30.1.24 скор сат sp spi сі0...........ы ы 983 
5.30.1.25 clktop сат ap hs spi с0...............222002221. 984 
5.30.1.26 clktop сот aon i2c сі0....... иы 985 
5.30.1.27 clktop сат avs О оо ананан накай emen 986 
5.30.1.28 скор сот дар сі0.......... а ааа 987 
5.30.1.29 скор сат dap тіск сі0.....л..л.лл0а1 ааа 988 
5.30.1.30 clktop сот ts сі0............аеаыа 988 
5.30.1.31 clktop сот Ё өрі сіб................ш 989 
5.30.1.32 clktop COM ІШІ. хо с... 990 
5.30.1.33 clktop сот rfti1 Ith сіб0...............аа а 991 
5.30.1.34 clktop сот rfti2 xo сіп... ааа 992 
5.30.1.35 clktop сот rfti2 Ith сібю........... зе 992 
5.30.1.36 скор сат Маз cali сб... ааа 993 
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5.30.1.37 скор сат тадаг chk СК... 994 
5.30.1.38 clktop сат rcot00m ref с”0..................2......00. 995 
5.30.1.39 clktop сат rcot00m ТОК сіб..............20001. 996 
5.30.1.40 скор сот djtag tck сію........ллл1 ааа 997 
5.30.1.41 скор сот dap4 tck сі0....о....лла ааа 998 
5.30.1.42 clktop_COM_SP_AND_ сі0..........л ааа 999 
5.30.1.43 скор сот sp tmr сі0..........лыама. 1000 
5.30.1.44 clktop сот det 32k сію.....о........0 ы 1000 
5.30.1.45 clktop сот рти сі0........аааллғы 1001 
5.30.1.46 clktop сот debounce ст... 1002 
5.30.1.47 clktop сот functest сі0.............л0л00020м Шы 1003 
5.30.1.48 скор сот дри ts сі0...........л...04..4 нений 1004 
5.30.1.49 скор сот bia Бах сі0..................1Ш N Wf... 1004 
5.30.1.50 сіКіор сот bia ic с%0........................... Ш.1 це) 1005 
5.30.1.51 clktop сот bia 26m сі0.......... аты. 1006 
5.30.1.52 сКор сот bia 32k сіб......... ы 1007 
5.30.1.53 скор сот analog apb бсїд............ әй. %®ў........................ 1008 
5.30.1.54 скор сот io арб сі0.......оа а-ы 1009 
5.30.1.55 скор сот арһу0 ref сі0....ль...а ааа. 1010 
5.30.1.56 скор сот арһут ref со ль... 1011 
5.30.1.57 скор сот usb2 ref сію..2.Г........ла аа 1012 
5.30.1.58 сіКіор сот св510 rxdfe сі0..2.2.............4л1212. 1012 
5.30.1.59 скор сот со гхаїе‚,`®&@....................................................... 1013 
5.30.1.60 сКор сот со хе сіп... 1014 
5.30.1.61 clktop сот. wcdma сі0.........лла ааа 1015 
5.30.1.62 скор сот мсата wtlcp _сїд.................................................. 1016 
5.30.1.63 скор сот wcdma рибср сід ................................................ 1017 
5.30.1.64 скор сот aon ср арб сїд.................................................... 1018 
5.30.1.65- clktopscgm_aon_mdar_apb_ сд........... шини 1019 
5.30.1.66 скор сот aon pub арр св... 1020 
5.30.1.67 clktop сот ap тт СМ... 1021 
5.30.1.68 скор cgm 50100 2x сі0...........л.0 далала 1021 
5.30.1.69 скор cgm 5аод 1x сїд............................................ 1022 
5.30.1.70 clktop cgm sdio1 2x сі0........лата ығы 1023 
5.30.1.71 сКор_сдт_$9ю1_1х_С№Ю............ линии невина пи неке 1024 
5.30.1.72 сКор сат sdio2 2x СО ыы ынаан на аы иннаа ыалы 1025 
5.30.1.73 clktop_COM_SdiIO2_1X_CEO зы зинаа чн анна ынаан 1025 
5.30.1.74 clktop сот еттс 2х СО... 1026 
5.30.1.75 сКор_сдт_еттс_1х_сЮ........... ананкы наннын инн 1027 
5.30.1.76 скор сот debug dsi СИ... 1028 
5.30.1.77 clktop сот тааг serdes сі0...................22... 1028 
5.30.1.78 скор сот НИ serdes с.л 1029 
5.30:1.79 сКор сат aud. соновник кни 1030 
5.30.1.80 скор сот audif сїд.......................................... 1031 
5:30.1:91 скор бат мве СТО ион Pte сени 1032 
5.30.1.82 скор сот scan bisr сі0............лл00а0121. 1033 
SP AHB тедівїег ил aah iain патике -——Á m 1034 
5.311 | SP SP АНВ RF Register Address Мар .................................................... 1034 
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5:31:11 СЕБ СЕК ЕВ еи есен тн тары бе е көне 1034 

5:31.1.2. SOF TRST доделал iene iii epe o nd edu 1036 

59113 ВМА СТАВ ас авва Iber ean kide ce ded 1038 

5:31.1.4 SEP CIA m 1039 

5.31.1:5. CMI CORE CFG БИЕТІ 1040 

5.31.1.6 CM3 CORE SYSTICK_ СЕС... 1041 

5.31.1.7 СМЗ CORE AUXFAULT CFG ................ esee 1042 

5.31.1.8 СМЗ MAIN 6ТАТООТ.........Ше 1043 

5.31.1.9 СМЗ HWDATAD_ 5ТАТ.........Шеы 1045 
5.31.1.10 СМЗ ІМТ 5ТАТ....... нии Фени 1046 
5.31.1.11 WDG enable .................. sse nnne 1046 
5.31.1.12 SW CM3 СОМ СР ............... eee а ЭМ 1047 
5.31.1.13 FPU СЕ... E.. ЗИ. 1049 
5.31.1.14 SP. AHB PRI МО............................................- ы... aes 1049 
5.31.1.15 ФОР AHB- PRIMI... ete Nette 1051 
5.31.1.16 SP. AHB PRI М2.........2......(.2..Э.................. 1052 
5.31.1.17 SP. AHB PRI МЗ... иа ВИ... 1053 
5.31.1.18 SP AHB PRI ММ...................4® >... Җ\......[®.............................. 1054 
5.31.1.19 SP AHB PRI M5....................9&... %ум....................................... 1056 
5.31.1.20 SP. AHB PRI М6.....Әәл 2. ее 1057 
5:31.1:21 ВЕС ВЕС а E Тыныс еее к ке ені 1058 

i —————— А МЕМЛЕ E 1059 
5.321 Оуегмїе\\.......................... @..........д--ЖЎ....................................................... 1059 
5.32.2 Application notes .............. MA... Mss 1065 
Analog-Digital ІШІ Ты с ТИ ИНТИМ ИИ 1065 
КЕН -О\ейЛе\у НИЯ” Uh Ku 1066 
5.33.2 ‘Features ас а ЧА, ЧИКИН ele Peete ыы а 1066 
5.33.3 Signal DescQptiON, .Ҡ.......................................2...2..2.22.22...4.4..4...1.... 1067 
5.33.4 E E n O 1069 
SN I WES. ЭШ К О С Г 1069 

5.38.4.2. "ADI Master... enne entente nene 1072 

POR ӘУ ADI За\ме................. нина 1077 

BSA Adi clk pathetic reete reete eden btc get Dena 1078 
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7.4.5.48 РАТН2_СЕС1.........................-ф ы.-м...................................... 1929 
7.4.5.49 PATH2 CFG2.................. SN. -у......................................... 1930 
7.4.5.50 :РАТН2-СЕР@З. и NER eei areae tapes 1930 
7.4.5.51 РАТН2 СОҒО4.. generet 1931 
7.4.5.52 РАТН2 СҒОБА......... д... линии nennen 1932 
4.45.53 РАТН2-СҒОаб6 М, o fie tec t eee 1932 
7:4.5.54. "РАТНЕ CHG usi iet nhe th cce eti tte Ue ea 1933 
7.4.5.55 PATH2.SRC YUV REGULATE 0........................................... 1933 
7.4.5.56 РАТН2 5ВС YUV ВЕОЏАТЕ 1........................................... 1934 
7.4.5.57  РАТН2 5ВС YUV REGULATE 2........................................... 1935 
7.4.5.58 « PATH2 DES YUV REGULATE 0........................................... 1936 
7.45.59. PATH2 DES YUV ВЕОЏАТЕ 1........................................... 1937 
7.4:5.60. PATH2 DES YUV REGULATE 2........................................... 1937 
7.4.5.61 ^ path3 SRC Y BASE ADBDR................. mmm 1938 
7.4.5:62  path38 ЅАС UV BASE АППВН................2222....... 1939 
7.4.5.63  path3 DES Y BASE ADDBDR ...................: mem 1939 
7.4.5.64  path3 DES UV BASE ADDBDR ................................................. 1940 
#.4.5:65  path3 CFGO dee meneame 1940 
7.4.5.66 path3 СЕОТ uus etre eese кии й 1941 
1.4.5.67 рашШз CFG2 eget Ries ала tet 1942 
(4568 рана СРаз cie ete Pee ака аа ды Сына 1943 
7:4:5:695 трата Себа oti ie ditat ылы i Pede Ты 1943 
7:45.70 | "рата СЕВ: 1944 
7.4.5.71. PATHS СЕСб.. netter ret niece Инын 1944 
7.4:.5.72. e PATHS СЕОУ ыык ннан t c tee eene va 1945 
7.4.5.73  path38 5ВС YUV REGULATE 0............................................. 1946 
7.4.5.74  path38 5ВС ҮСУ REGULATE 1 .................... m 1947 
7.4.5.75  path38 5ВС ҮСУ REGULATE 2............................................. 1947 
7.4.5.76  path3 DES_YUV_REGULATȚTE 0... e 1948 
7.4.5.77  path3 DES. YUV REGULATE 1............................................. 1949 
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7.4.5.78  path3 DES ҮСУ REGULATE 2 ............................................. 1950 

7.4.5.79. ММО ЕМ лави дни аа инан нада nee 1950 

7.4.5.80 ММО ОРПАТЕ........ е ет 1951 

7.4.5.81 ММО MIN УРМ....Л..2. еее 1952 

7.4.5.82 ММО VPN БАМСЕ........лТТТеТелдла 1952 

7.4:5.83 MMU- PT Ар; сымы енен Шы анам отказа 1953 

7.4.5.84 ММО DEFAULT РАСЕ...о.....Іе 1953 

7.4.5.85 ММО VAOR ADDR ВЫ... 1954 

7.4.5.86 ММО VAOR ADDR МВ... ини 1954 

7.4.5.87 ММО МУ АрООВ АО................................ ыы 1955 

7.4.5.88 ММО МУ ADDR УУНВ...2........404424ммМ.1..10 ы лен b 1955 

7.4.5.89 ММО UNS АБОВ_ВО............... ии Фены 1956 

7.4.5.90 ММО UNS АБОВ_М/В................. и ий 1957 

7.4.5.91 ММО MISS СМТ..............л2.2.2.тҚ%2”....... 1957 

7.4.5.92 ММО PT UPDATE ОО5.....2 enne 1958 

7.4.5.93 ММО УМЕВФОМ....... нина Ви 1958 

7.4.5.94 ММО МІМ РРМ1..2222.24.........0ШҺ,.а6 661. а ы ыы 1959 

7.4.5.95 ММО PPN НАМСОЕ1.....8Һ.л..Һ0 ыы 1959 

7.4.5.96 ММО ММ РРМ2......ә. е е-е 1960 

7.4.5.97 ММО РРМ НАМСЕ2.... еее 1960 

7.4.5.98 ММО VPN PAOR Вр..0.у.. ТТТ 1961 

7.4.5.99 ММО VPN РАОВУВ.........Ш 1961 
7.4.5.100 ММО PPN PAOR Нрә.ОЛЛӛ2202ог2ғаололшызазаыаттз тш 1962 
7.4.5.101 ММО PPN РАОВ МУР... 1962 
7.4.5.102 ММО REG. AU MANAGE................. seen 1963 
7:4:5:108 срр-5раићо Уа а itte cen Г Л тнр 1963 
7.4.5.104. /срр„ 5} "- ЧИ recette eet eret tete Eee Pte cte 1964 
7.4.5.105 PathO SCALING COEF ТАВІЕ................................................. 1964 
7.4.5.106. Path2.SCALING COEF ТАВІЕ................................................. 1968 
7.4.5.107 Path3 SCALING COEF ТАВІЕ................................................. 1971 

7.4.6 Application Моез................. ини аиынын ныны 1974 
7.5 BU M A > dnm 1974 
7.5.1 (d | ————————— 1974 
7.5:2 arte О ОЛ О ОР О Л Г С ан 1974 
7.5.3 Function Description... cic ИН Н КОГО Г СГ 1975 
7.5.3.1 ЛЕНИН ТТ” 1975 

7.5.3.2 Data yn Em 1975 

7.5.3.3 YUV2BRQGBz а ee est Ls 1975 

7.5.3.4 Data Ротпа нна анне 1977 

7.5.3.5 Беја је [lie на ет 1978 

7.5.3.6 WIC DACK SMEE——— я 1979 

7.5.3.7 ВР тмекасе MERE 1979 

7.5.3.8 eDPI MSM ACE а ин нити шына ае кке кан кина ене дает кк 1980 

7.5.4 Control Register... cett ЛУ О О АЈ АА 1980 
7.5.4.1 DPU “VERSION ————— M 1986 

7.5.4.2 alsMeji i 1986 

7.5.4.8 PANEL. ОИЕ niei ded Gaiden 1988 

7.5.4.4 PANEL RSTN ыза аа ана лон е Ан а ead 1988 
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7.5.4.5 DPUZSECURE оон 1989 
7.5.4.6 DPU ОФОФ ана ЕЕЕ 1989 
7.5.4.7 BG COLOR bs ааа өрінен нед тауы 1990 
7.5.4.8 LAYO BASE АПОНО0..........о...л..444 аа. 1991 
7.5.4.9 LAYO- BASE АрРОАЕ iacit tte eerie 1991 
#5410. LAYO СТВЕН анараа виа 1992 
#5411. LAYO SIZE. e Ret eee rede алы detain 1993 
7.5412: ГАУО РСН a аана n tee erre tende rents 1994 
#5413. LAYO. POS ied idest oeste cutus 1994 
7-5:4:14. LAYO ALPHA «eiit ене tret Ье 1995 
75419 LAYO СК ны ти ede ine a ЖЫ 1995 
7.5.4.16 | LAYO РАЦЕТЕ... eene |t f У 1996 
7.5.4.17 1АҮО CROP ЅТААТ......................................... ФФ... 1996 
7.5.4.18 LAY1_ BASE АРОНО.......................................ь.- ape 1997 
7.5.4.19 LAY1 BASE АРОНА ....................................Ҹ.................. 1998 
75420 САМА СТАЕ. анала носа о Ға. ees 1998 
7.5.4.21  LAY1 5І2Е...............тФАЧИҒ..................... 1999 
7.58.4222. LAY1 PITCH. aeos atta АА Ди 2000 
75:42:23: АУТ РОБ ни ы Зыр ыы 2001 
7.5.4.24  LAY1 АІРНА..............%.Э)...........................:............ 2001 
7.9.4.25. ШАУ СОК ионы Манон 2002 
1:5:4.26: LAYI РАКЕТЕ „Косово tee 2002 
7.5.4.27 | LAY1 CROP START eese rennen nnne 2003 
7.5.4.28  LAY2 BASE AWDROJ.............. eene 2003 
7.5.4.29. -LAY2 BASE АБОНТ iiec rh ceto ett Ue ув 2004 
7.5430: "LAY2 GIL а ice tte Er rti edere an 2004 
#5431 LAY NZA sivas eerte ete tete ee Eee cte 2006 
#5432 LAYZRDIRCH m 2006 
1:94:33 «САРОБ ERR 2007 
[ES Cw (€. Y2 ALPHA cisi a i a a 2007 
AE „ж, BAY 2G —————— 2008 
жы” LAY 2 РАГЕЕТЕ urere ete e bride ect entree 2008 
4.5437 | LAY2 CROP 5ТАВТ............. нина 2009 
15.438: LAYS BASE ADDRO rete ee reine a 2009 
7:5:4:39: (LAYS BASE ADDR icem аи ние но: 2010 
7.5:4:40. LAYS: СТВ. e oe ennai 2010 
7.5441 LAYS SIZE. eere e terat eene cade 2012 
#5442 LAYS PITCH iet иен 2012 
TIAA LAYS РОБ а reae dts 2013 
7:5:4:44. LAYS ALPHA ERR 2014 
#5445. “LAN BUCK Cc 2014 
7.5.4.46. JLAYSSPALLETIE,.. sitne beet eene tent bcne siste 2015 
7.5.4.47. “LAYS CROP START sidere а ин eee seine agi 2015 
7:5.4.48 (АМА. BASE ADDRO а.и 2016 
7.5.4.49- -LAY4 BASE ADDR naut rete tli ret es 2016 
#5:4.50 LAYA- ОТА а ied tette ини 2017 
TOAST  LAYA: SIZE. ied rege er ete dite en a eee eco e 2018 
4:54:52 АТА PITCH tete e E eei eas тыры 2019 
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7.5:4.53` ШАХА. РОЗИ аан К Р 2019 
7.5.4.54 “LAY4 ALPHA носа t tret te tr ttd eere 2020 
75455: ШАХА CK C ооли инно 2020 
7.5.4.56 1АҮ4 РАШЕТЕ........................................ атты 2021 
7.5.4.57  LAY4 CROP ЅТААТ.................................нннн 2021 
7.5.4.58 LAY5 BASE АПГНО..............ааы 2022 
7.5.4.59  ГА\УБ_ВАЗЕ_АООРТ............ нина 2022 
7.5:4:60. “LAYS СТИ лине сани данныйын ыйа баарны тар ынан 2023 
7.5.4.61. LAY кл сн ыыы ее ы Ыы тыны 2024 
7.5:4:62. LAYS PITCH eee tnn rn nn enden Re 2025 
7.5:4.63. LAYS POS ueteri din ade Ronde naeh deno aan сао А 2025 
7.5.4.64 | LAY5 АРРНА..................2м202...0о..х0Қ4 2026 
7.5.4.65 | LAYS СК........рыы A: f... 2026 
7.5.4.66 LAY5 РАПЕТЕ................м.., ae 2027 
7.5.4.67  LAY5 CROP ЅТАВТ....................................... Ф... 2027 
7.5.4.68 WB BASE АрПОВ............. а-ы 2028 
7.5.4.69 МВ СІН... МИҒ....................... 2029 
7.5.4.70 МВ РІТСН........2.22...02,м...2Ы............................. 2029 
7.5.4.71 ХРВ СТЕВЕ...м..м... O 2030 
7.5.4.72 Ү2Н Y РАВАМ.................. ы ........................................... 2030 
7.5.473 Ү2Н Џ РАВАМ .......... ӛ-%,...7........................................... 2031 
7.5.4.74 Ү2Н \/_РАНҢАМ.........Ё.....1..................................................... 2032 
7.5.4.75 ОРУ |МТ_ЕМ.........„тишй...................................................... 2032 
7.5.4.76 ОРО ІМТ СІН» .......................................................:........... 2033 
7.5.4.77. “DPULINT ВТО делали rk dete ett ea end edd dd 2035 
7.5.478 ОРОЛМААНВАЦИ.....................................................:.......:........... 2036 
7.5:4:79 DPL P EM 2038 
7.5.4.80 DPI РАКТІМІМС..............л.....0.мм00420Д11. 2039 
7.5.4.81 «ПРЬЖТІМІМС..............л..л.л4..ғ4440Д2. 2039 
7.5% 38% ВВ! 5Т50......................................................:.......:.......:........... 2040 
75. 9 СӘРІ 5751... ананан 2040 
жар 849 ОРО 5Т50................................. Н 2041 
59885 DPU ЭТ EE 2042 
70.4.86 ОРУ Ф5Г5а ——— 2042 
7:54.87 DPU SFBGD: CRG зыны ыа аралына ана рр ына 2043 
754.88 DPU SFBGD: STS љети теген ыннан када ынна ыны 2043 
7:5:4.89 5 DPU SECURE iiie ыи н ыннаны ин алын ыи 2044 
154.90: S- BGCOLOR лака ан на аайын ынан анынын 2044 
7.5.4.91 5 LAYO BASE АПрГНО..............м//4. 2045 
7.5.4.92 S LAYO BASE АПОЦВ1.............м.м.ғ./ммғ/4/4ғ. ы. 2045 
75493. S LAYO СТВЕН аанай 2046 
TS 4:94 -S LAYO SIZE диакона ИАЛ НИИ 2047 
7.5498: S LAYO РІТСН. пои nk hk tat скици 2048 
7:5.4.96. S LAYO РОбуииз але tine nn арры ан нра рЫ 2048 
7.5.4.97 9: LAYO ALPHA reden dett кесектерін кеуек кб тты ресін 2049 
7:5.:4.:98. S CAYO СК iios ен алай наанаа 2049 
7.5.4.99: S LAYO PALLETE ааа аанынан өнд а лкк 2050 
7.5.4.100 S LAYO CROP START ............... sese 2050 

Spreadtrum Communications, Inc., Confidential and Proprietary 35 of 2330 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


КЕЗ SPREADTRUM 


7.5.4.101 
7.5.4.102 
7.5.4.103 
7.5.4.104 
7.5.4.105 
7.5.4.106 
7.5.4.107 
7.5.4.108 
7.5.4.109 
7.5.4.110 
7.5.4.111 
7.5.4.112 
7.5.4.113 
7.5.4.114 
7.5.4.115 
7.5.4.116 
7.5.4.117 
7.5.4.118 
7.5.4.119 
7.5.4.120 
7.5.4.121 
7.5.4.122 
7.5.4.123 
7.5.4.124 
7.5.4.125 
7.5.4.126 
7.5.4.127 
7.5.4.128 
7.5.4.129 
7.5:4.130 
7.514.131 
79.4132 
7.5.4:133 
7.5.4.134 
7.5.4.135 
7.5.4.136 
7.5.4.137 
7.5.4.138 
7.5.4.139 
7.5.4.140 
7.5.4.141 
7.5.4.142 
7.5.4.143 
7.5.4.144 
7.5.4.145 
7.5.4.146 
7.5.4.147 
7.5.4.148 
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S LAY1 BASE ADDRO.....ccccscecssescsscsscessssccesecssusessesesecesseeeseeen 2051 
НЕМЕН mirc 2051 
E EAYT- D TAL ин 2052 
S LAYI | ARRIERE 2053 
S ГАУ РЕОН оаа nnn 2053 
С POS оа ео 2054 
СИ т А И: 2055 
S LAYI CK LLL И НИ duda abe МИНИ 2055 
& EAY1 РАЦЕТЕ iustas tds etinm ааыа 2056 
5 [АУТ СВОР -ВТАНТ деи алина 2056 
S LAY2 BASE ADDRO........... eene TÀ 2057 
$_1АҮ2_ВА$Е_АРОВ1.........................................4....б...й Wo 2057 
S LAY2 CTRL ette ДАМИ. 2058 
S LAY2 SIZE... ale ae 2059 
S LAY2 PITCH... шишин 2059 
S LAY2 POS... ДА ани 2060 
S LAY2 АГРНА............................... ef 2060 
& LAYS СК............................@%®..Ж..... ф.............................. 2061 
S LAY2 РАЦ ЕТЕ................. ОМ нан 2061 
S LAY2 СВОР 5ТАВТ ФК... 2062 
S | АҮЗ BASE АООНЦ--%..9..................................... 2063 
S LAYS BASE ADDRI S.S... 2063 
S LAYS СТВ... eM eene 2064 
S LAYS SIZE Ч sse tibi тынан eit 2065 
S LAY3 nto; Mee RM T 2065 
SE S To. Ч 2066 
S LANG АМРНА................................................................... 2066 
СВ. < РИНЕ 2067 
S МВ РАШ ЕТЕ... 2067 
WAYS CROP-START.uiudiiicidi iiit desidia i aai 2068 
Ê LAY4 BASE _ADDRO......cccccecccescssssscessssccesecsseeessesssecerseceseeen 2068 
$_1АҮ4_ВА$Е_АРОВ1......................... иии 2069 
5 LAYA о И іы ыан ы nda 2069 
B АУ SEC rd =r МАНИ МИНИ 2070 
SEES nro NR 2071 
БАА РО лира орон 2072 
& JAVA ALPBA опа оа 2072 
СОБАК ас 2073 
S ГА РАН: ЕТЕ... 2073 
$_1АҮ4_СВОР_5$ТАВТ.......................иишшшшии ишш 2074 
$_1АҮ5_ВА$Е_АРОВҢО...........................ишш. 2074 
$_1АҮ5_ВА$Е_АРОВ1......................... шишиши 2075 
B-IEAYE ST Еа сеннен Е аа 2075 
ҒАЛИ... 2076 
S БАХБ РОН оао antennis tron bmc 2077 
БАЕ РО uii ела 2077 
eV ALBAS dic caos Aut I ада 2078 
S AYS Ok MEORUM 2078 
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7.5.4.149 S LAY5 РАП ЕТЕ ЛЛ... т 2079 
7.5.4.150 S ЦАУ5 CROP ӨТАНТ..........Ші 2080 
7.5.4.151 S WB BASE АррВ........... 2080 
75.4152 5 WB СТАЕ пиаре ended knee ce ett өлік 2081 
7.5.4.153 5: МВ РИСАН iter ente rtt aseo been De dx ned 2081 
/:5.4.154. MMU ЕМ. ананан Г Г Г С 2082 
7.5.4.155 ММУ UPDATE:...... iei erede Eee teet 2083 
7.5.4.156 ММУ MIN МРМ а а ieiunio itte rete epiac 2083 
7.5.4.157 ММО VPN БАМСЕ........ТЕТТеәал 2084 
7.5.4.158 MMU_PT_ADDR ........... ини 2084 
7.5.4.159 ММО DEFAULT РАСЕ....м..2.2400.0424ммМ...1.010.0..0 ее ні 2085 
7.5.4.160 ММО VAOR ADDR RD ............... ии de eene 2085 
7.5.4.161 ММО _\УАОВ_АОБОВ_\МРВ................. и ий 2086 
7.5.4.162 ММО ІМ\У АРрОВ _АОР...................................... а... а... 2086 
7.5.4.163 ММО МУ ADDR \ҮН...................................Җ....%.............. 2087 
7.5.4.164 ММО UNS ADDR НОР... е. 2087 
7.5.4.165 ММО UNS ADDR WR .................. ааа аа ате 2088 
7.5.4.166 ММО MISS СМЫТ...о.ы.Һ80 е-е 2088 
7.5.4.167 ММО PT UPDATE ОО ..0050ә ее 2089 
7.5.4.168 ММО УЕНСІОМ..............Һ.Һ....1е лпсасара ағара аттылы 2089 
7.5.4.169 ММО ММ РРМ....ә.а.ее ты 2090 
7.5.4.170 ММО РРМ БНАМОЕІ......ле---- 2090 
7.5.4.171 ММО ММ РРМО...о..о. ты 2091 
7.5.4.172 ММО PPN БНАМСЕ2........ТТеТеƏа 2091 
7.5.4.173 ММО VPN. РАОВ НрР........Теы 2092 
7.5.4.174 ММО VPN РАОВ УН...о...... ы 2092 
7.5.4.175 ММО РРМ PAOR ВР .............. eee 2093 
7.5.4.176 MMU PPN PAOR МВ... нина 2093 
7.5.4.177« ММЫ АЕС AU _МАМАСЕ............... seen 2094 
7.5:4.178. S.MMU ЕМ... ннен 2095 
7.5:4.179 5 ММУ MIN УРМ...о...200000440 ы ааа 2095 
7.5.4.180 S ММО VPN ҺБАМСОЕ......... Те 2096 
754181 S ММУ РТ АПООВ.........еТеыƏ 2096 
7.5.4.182 S ММУ DEFAULT PAGE ............... sse 2097 
7.5.4.183 S ММО PT UPDATE QOS ............... eme 2098 
7.5.4.184 S ММУ ММ РРМА.......-ее 2098 
7.5.4.185 5 ММО PPN RANGE! ................. sse nennen 2099 
7.5.4.186 5 ММУ ММ РРМ2...... еее 2099 
7.5.4.187 S ММУ PPN RANGE2 .............. sse 2100 
7.5.5 Implementation Description ызанын анна налы nn 2100 
7.5.5.1 Memory ШӨ P 2100 
7.5.5.2 Вапа ма TN 2101 
7.5.5.3 CIO CK ЧОЛОО Л РО О ОУ О О 2101 
7.5.5.4 Integration Сие ЕТТЕ ТЕТЕ 2101 
7.5.6 Application №оїеѕ: „нанава на ана 2101 
7.5.6.1 Program Ноуғы акан скен ео наннан ааган MÓN 2101 
7.5.6.2 Program B o оли алан АНИНА 2102 
7.6 CAM Clock Control Register... enne nennen 2102 
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7.6.1 CAM CAM СЕК CORE Register Address Мар ........................................ 2102 
7.6.1.1 скор сат апр disp сб... 0а дала 2103 
7.6.1.2 скор сат dispcO сю... лала 2104 
7.6.1.3 скор сат dispcO арі сід шини 2104 
7.6.1.4 скор сат dsiO rxesc Cig sesoses kai 2105 
7.6.1.5 скор сат dsiO lanebyte cfg ................................................. 2106 
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1 System overview 


1.1 General Description 


ОС9853 НА is a highly integrated application processor with embedded TD-LTE, LTE FDD, TD- 
SCDMA/HSPA(+), WCDMA/HSPA(+) and GSM/GPRS/EDGE to support DSDS. It consists of Octa- 
core Intel® IA core as application processor, dual-core ARM® Mali T820 as 3D graphics accelerator, 
multi-standard multi-media accelerators and advanced audio subsystem. The specially.optimized 
architecture of SC9853l-IA can achieve high performance and low power for а lot of applications. 
Proprietary architectures and algorithms were developed for low power ASIC design and power 
management. Unique techniques are used for noise/offset calibration and cancellation: Overall, 
SC9853l-IA chip set presents a high cost-effective platform for five mode Android mobile devices. 


1.2 SC9853l-IA Features 


1.2.1 Platform Features 
MCU subsystem 
e Octa-core Intel® IA processor, up to 1.872GHz. 
e 16 KB L1 І-сасһе and 16 KB L1 D-cache, 1МВ L2.cache for module zero cores 
e 32 KB L1 І-сасһе and 32 КВ L1 D-cache, 1МВ 12 cache for module one cores 
e High performance multi-layer AXI bus system and low power APB system 
e  72KB on-chip ROM for laboratory or factory programming and system boot 
e Support boot from eMMC, SD card.and download from USB, UART. 
e Support memory re-mapping mechanism 
e Dedicated DMA with-32 logical request channels 
e General ригрозе. ВТС timers for task schedule and system timing recording 
e System timer with 1 ms counting scale 
e Watchdog timer for system crash recovery 
e Busmonitors for MCU system debug or performance analysis 
e JTAG port for in-circuit emulation 
e— Support secure boot 
e ` Support DVFS technology with voltage ranging from 0.75V to 1.2V Octa IA 
Sensor Hub subsystem 
e ARM® CortexTM МА processor up to 153.6Mhz 
e 256KB on-chip SRAM 
Note: 
• ARM® Cortex™ is a registered trademark of Advanced RISC Machines Limited. 


External memory interface 
• Support eMMC 5.1 
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• Support LPDDR4/4X, LPDDR3 
e Supporting the following memory combinations: 
о  eMCP(eMMC/LPDDR3) 
о eMCP(emmC/LPDDR4X) 
e . eMMC flash is supported by eMMC controller, with the following features: 
o Support 1.8V I/O 
о Support 1.8 or 3.0V VCCQ 
o Support 1/4/8-bit device 
o Compliance to eMMC5.1 
o Up to HS400 
•  LPDDR4/A4X, LPDDR3 is supported by DDR Controller, with the features list below: 
o Support 1.1V LPDDR4/4X & 1.2 V LPDDR3 devices 
o Support 32 bit devices 
o Support up to 2 chip select / rank per channel (2 CS) 
o Support up to 320 Bit devices 
o Clock up to 933(LPDDR3)/1066(LPDDR4/4X) MHz 
Peripheral and connectivity interfaces 
e Support tri-SIM cards, both 1.8 V and 3.0 V devices 
e Support three SDIO 3.0 
e Support USB 2.0 
e Support UART 
• Support SPI master mode, support 3-wire SPI, 4-wire SPI and synchronous SPI 
• Support 15 ( РСМ), for audio codec connection 
e Support 3-column x 3-row keypad with internal pull-up resistors 
• Support I2C interfaces 
e Моге than 140 СРО pins 
e Two PWM outputs 
• Support SIM/USIM 
• Support 2-pair digital MICs 


1.2.2 Modem Features 
TD-LTE/ LTE FDD baseband 


• »Gompatible with 3GPP Release 9/10/11/12(CMCC) 
e Support TDD/FDD LTE Category 7, DL 300 Mbps/UL 100 Mbps 
e Support TDD/FDD LTE Category 6, DL 300 Mbps/UL 50 Mbps 
• Support UL 64QAM 
e Support TDD+FDD CA 
e Support PWS (Public Warning System) апа CMAS receiving 
e Cryptographic Algorithms: EEAO/EIAO, EEA1/EIA1 (Snow ЗС), EEA2/EIA2(AES), 
EEA3/EIA3(ZUC) 
WCDMA/HSDPA/HSUPA baseband 


e — Downlink Cat. 24 (64QAM, dual-cell HSDPA), throughput up to 42Mbps 
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e — Uplink Cat.7 (16ОАМ, HSUPA), throughput up to 11 Mbps 

e Support CPC/enhanced cell-FACH/enhanced F-DPCH 

e  Dual-band and dual-cell HSDPA 

e Support diversity reception 

e Cryptographic Algorithms: UEAO/UEA1(KASUMI), UIAO/UIA1(KASUMI), Snow ЗО 
e Support Type3i 


TD-SCDMA/HSDPA/HSUPA baseband 
e Compatible with TD-SCDMA (TDD LCR) standard in 3GPP Release 9 


e Support HSDPA 2.8Mbps (category 15) 
e Support HSUPA 2.2 Mbps (category 5) 
e Support HSPA+ downlink 4.2Mbps (category 24) 
e Cryptographic Algorithms: UEA1(f8) and UIA1(f9) 


GSM/GPRS/EDGE baseband 


e Compatible with GSM/GPRS/EDGE Release 1999, GSM850, GSM900, DCS1800, and 
PCS1900 recommendations 


e Complete in-phase and quadrature (/О) component interface between the Digital Signal 
Processor (DSP) and RF module 


e EGPRS class12, type B (MCS1-9 in downlink and MCS1-9 in uplink) 
e Cryptographic Algorithms: А5/1 A5/2 A5/3,GEA1, GEA2, GEA3 
e Support diversity 

Multi-mode 


e Support 3/4/5 mode CSFB 
e Support DSDS 

e Support eSRVCC/aSRVCC 
e Support VoLTE and EVS 


Voice and audio codec 


e Quad vocoders for adaptive ти гаје (AMR), enhanced full rate (EFR), half rate (HR), and full 
rate (FR) 


e Dial tone generation 
• Voice memo 
e Noise reduction 


e Echo suppression/echo cancellation 


1.2.3 Multimedia Features 
3D Graphics 
e Dual-core ARM® Mali T820 with 128KB L2 cache 
e Support OpenGL Е51.1/2.0/3.1/3.2 3D graphic 
• Support OpenCL 1.1/1.2 
e Support DirectX 11 FL9 3 
e Support Vulkan 1.0 
e  Upto 750Mhz 


LCD display 
e Integrated display processing unit (DPU) 
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e Integrated МІРІ DSI, support 
о  Dual4 data lanes, 1.5Gbps 
o Compliance to MIPI Alliance specification for Display Serial Interface, version 1.2 


o Compliance to MIPI Alliance specification for Display Pixel Interface (DPI-2), version 
2.00 


o Compliance to MIPI Alliance specification for Display Bus Interface, version 2.00 
o Compliance to MIPI Alliance specification for Display Command Set, version 1.2 
о Compliance to МІРІ Alliance specification for D-PHY, version 1.2 

e Support panel resolution up to full HD(1920x1080) 

e Support up to 6 layers composition 

e Support YUV420/YUV422/ARGB8888/RGB565/AFBC-RGBA data format in each layer 

• Support TE function when іп DSI command mode 

Image Sensor Interface 

• Support raw-RGB image sensor sizes up to 16M pixels 

e Integrated МІРІ CSI, support 
о 4-2 data lanes 


o Compliance to MIPI Alliance specification for Camera Serial Interface2 (CSI-2), 
version 1.0 


o Compliance to MIPI Alliance specification for D-PHY, version 1.20.00 
Image signal processor 
e  |SP has 2 pipelines 
e Maximum resolution of input image at each pipeline аге 16MP, and 8MP. 
e Support Bayer pattern RAW 10bitinput 
e Support output image format.of Raw10, 8bits YUV420 NV12, and 8bits YUY2 


e Support Zero Shutter bag (ZSL) for 16M capture. During ZSL, preview and video can keep 
running 


e Support continuous snapshot for 16M@30fps until output buffer full is indicated by host. 
During continuous. shot,- preview can keep running 


e Support image scaling down for preview and video to save ISP processing power 
e  Supportslow motion video, and High ISO features 
Video codec 
• — H.264 encoder for Baseline Profile up to Level 4.1 1080p 30fps 
• — MPEGA encoder for Simple Profile 1080р 30fps 
e —H.264 decoder for Baseline Profile, Main Profile and High Profile up to Level 4.1 1080р 30fps 
e H264 stereo decoding 1080p 30fps 
• . MPEGA decoder for Advanced Simple Profile 1080p 30fps 
e УР8 decoder for up to 1080p 30fps 


Graphic Signal Processor 


e Support 2 mode of 6 layer alpha z-order blending and color key, including two video 
layer(support scaling) and 4 OSD layer; 


e Support image and OSDs blending; 
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• Support clipping for each layer; 
e Support 90,180 and 270 degree rotation, flip horizontal and flip vertical in two video layer. 


• Support layerO scaling from 1/4~4, and in fetch phase, implement 1/2, 1/4 down sample 
before scaling. Support alpha scaling. 


e Support ВИВЕ 
e Support register/ scaling coefficient configured by command queue mode 
e Support dithering RGB888 to RGB565; 
e Support endian configures. 
• Support background layer fill depend on RGB register 
Audio codec 
e Support MP3/AAC/AAC+/WMA/DRA/AMR-NB decoding 
e РСМ record and playback 
* Digital audio playback 


1.2.4 Package 
e  FCCSP 
e Size: 11.8 x 11.8mm 
e Height: 0.9mm 
e Ball count: 729 
e Ball pitch: 0.40mm 


1.3 Chip Architecture 


The following figure shows. The chip-level functional block diagram of 5С9853 НА 


өзм OPRSTD- 
ЗСОМА HSPA 
Mali 7820 МСОМАЛТЕ- 
МР2 FODILTE-TODICA 
Baseband 


SC9853I-IA 
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Figure 1- 1 5С9853ІЧА chip-level functional block diagram 
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2 Package Information 


Plastic-encapsulated surface mount packages are sensitive to damage induced by absorbed moisture 
and temperature. ALL the chips are MSL 3, which had been marked on the label for every package. 


PKG Type FCCSP 
Number of Layers 4 

Device Name 5С9853 НА 
Body Size 11.8X11.8 mm 
Ball count 729 

Ball Pitch 0.4mm 
Ball Size 0.25mm 
Ball Matrix 29X29 


2.1 Top Marking Definition 


SPREADTRUM* Er. 
Version Number 


Serial Number 


SCXXXXXX Mode selection 
XXXXXXXX dis 


XXXX YYWW > Production date code 


> Internal code 


Figure 2-1 Top marking definition 
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2.2 BGA Pinout 


Figure 2-2 Ball BGA pinout 
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2.3 Package Outline 


118 
— ТОР VIEW 
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Reflow Profile 
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Figure 2-3 Reflow profile 


Recommended reflow profile for lead-free solder paste 

е . Катрга! 1-2°C per second to 245+/-5°С 

• Dwell at 235°C for 10 seconds 

e | Dwell at 217°C for 30-605 

e . Total reflow time is about 220-270 s 

e Cold down ramp « 4°C/s 
Recommended solder paste type 

e SnAgCu solder paste 

e Metal contents should be about 88.5% 
Recommended parameter for stencil making 

e Metal mask thickness: 5 mils 

e Opening area ratio: 100 
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3 Pin Information 


3.1 


Pin symbol descriptions 
The following table explains the symbols used in the pin lists. 


Table 3-1 Definition of pin symbols 


А i OSSO 
СИТНИ 
[8 Power ip rom enteral power supe | 


ИШИШЕ ee 
internal LDO power supply 
ШЕННЕН ______| Power pin, outer external deveos ______ 


БЕНЕН: КЕШЕН ІСІГІ! — 


DCDCARMO/1Power supply for core, the internal 
УРЕРАНЕ power source is DCDCCORE 


Power supply for CPU, the internal power source 
are DCDCARMO/1 


Power supply for GPU, the internal power source 
ПРАВЕ аге is DCDCCORE or external DCDC 


Power supply for DDR memories, the internal 
ee power source is DODCMEM 
VIO1V8 Power supply for Digital IO, the internal power 
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‘source s сроден 


меро Power supply Тог 50100, the internal power source 
is VDDSDIO 
Power supply for EMMC, the internal power source 
MEMBRA is DCDCGEN 
Power supply for internal LDO, the internal power 
VODENE source is VDD28. 


VSIMO 
/VSIM1 
/VSIM2 


Power supply for L2 cache of CPUO/1, the internal 
NODIS power source is VDD SDRMO. 


AVDDSV3 USB 3.3V power supply for USB 


Power supply for SIM card 0/1/2, the internal 
power source are VDDSIMO/VDDSIM1/VDDSIMO2. 


AVDD1V05 USB 1.05V power supply for USB 


AVDD1V8 LVDSRF 1.8V Power supply for LVDSRF 
AVDD1V8 BB RF APC, PLLs power supply 
AVDD1V2 CSI 1.2V Power supply for CSI(Internal LDO) 
AVDD1V2 MPLL 1.2V Power supply for MPLL(Internal LDO) 
AVDD1V05 ро! 1.05V Power supply for DSI 
AVDD1V05 CSI 1.05V Power supply for CSI 
AVDDOV84_MPLL 0.84V Power supply for MPLL 
LDO1V2 1.2V Internal LDO for CSI/DSI/MPLL 
LDO2V4_HVM_EFUSE 2.4V LDO for HVM EFUSE 
LDO2V4_IFP_EFUSE 2.4V LDO for IFP EFUSE 
LDO1V05_ HVM EFUSE 1.05V LDO for HVM EFUSE 
LDO1VO05 IFP EFUSE 1.05V LDO for IFP EFUSE 


3.2 Pin List 


Table 3-2 Ріп List 


ADI Interface 


ADI_D vioivs | 1K/5K/30K | 5K/30K | 35/50/75/140 ohm ADI data 
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ADI_SCLK VIO1V8 | 1K/5K/30K | 5K/30K | 35/50/75/140 ohm | ie=1, ое-0, мри ie=0, oe=1, 0 ADI synchronous clock 


R4 

Fus [жалт _| моле ЕЕ | — | НИ Со 
Ге |ы [мое [лева [юз | вата | [etext [велено — 
[тт [ate ловунс [wows ОЧЕН ТА | — — — [eet — — — ЕЕ 
Ee foo onoo [wows [ткзюзк | као [assor | — — — [exo — — Сето ТИИ 
е јо [wows [ткзюзк | жас јин — — — [eo — амора 
Fra - [nuecowewc [wows | көкек [юзи | вила | — — — [eoo — — [esee one — 


м2 AUD_SCLK МІО1У8 | 1K/5K/30K | 5K/30K | 35/50/75/140 ohm ie=0, oe=1, 0 Audio synchronous 
clock 
04 | СНР stEEP. | мотув | 1K/5K/30K | 5K/30K | 35/50/75/140 ohm Chip sleep signal 
output to A die 
CLK 32K VIO1V8 | 1K/5K/30K | 5K/30K | 35/50/75/140 ohm 2: 7 32K clock input from А 
die 
иг | ОСОССРИ EN | мочув | 1K/5K/30K | 5K/30K | 35/50/75/140 ohm DCDC ARMO enable 
0 output 
Ut | ОСОССРИ EN | мочув | 1K/5K/30K | 5K/30K | 35/50/75/140 ohm DCDC ARM! enable 
1 output 
EXT ветв | мотув | 1K/5K/30K | 5K/30K | 35/50/75/140 ohm 


SENHUB EN | vioivs | 1K/5K/30K | 5K/30K | 35/50/75/140 ohm 


Carmera 


AH28 | CMRSTO VIO1V8 | 1K/5K/80K | 5K/30K | 35/50/75/140 ohm 


External reset signal 
input from A die 


Sensor Hub Action, 
DCDC CORE UD 
Control 


ie=0, oe=1, 0, fun sel-1 CMOS sensor master 
clock 0 output 

ie=0, oe=1, 0, fun_sel=0 CMOS sensor master 
clock 1 output 

ie=1,0e=0,wpdo,fun_sel=3 | CMOS sensor power 
down 0 

ie=1,0e=0,wpdo,fun_sel=3 | CMOS sensor power 
down 1 


CMOS sensor reset 0 
CMOS sensor reset 1 
І2С port 0 clock 
І2С port 0 data 


ie=1, ое-0, мри, fun_sel=3 | І2С port 4 clock 
AD11 | SDA4 VIO1V8 | 1K/5K/30K | 5K/30K | 35/50/75/140 ohm ie=1, ое=0, wpu, fun sel-3 | 12С port 4 data 
EMMC 


B28 EMMC_CLK VEMM 1.8K/4.7K/ | 50K 10/20/33/50/66/10 ie=0, oe=1, 0 EMMC clock 
СО 20K 0 ohm 
B27 EMMC_CMD VEMM 1.8K/4.7K/ | 50K 10/20/33/50/66/10 ie=1, oe=0, wpdo EMMC command 
СО 20K 0 ohm 
E26 EMMC DO VEMM 1.8K/4.7K/ | 50K 10/20/33/50/66/10 ie=1, oe=0, wpdo EMMC data 0 
СО 20K 0 ohm 
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C27 EMMC_D1 VEMM 1.8K/4.7K/ | 50K 10/20/33/50/66/10 је=1, ое=0, wpdo EMMC data 1 
СО 20K 0 ohm 


D28 EMMC_D2 VEMM 1.8K/4.7K/ | 50K 10/20/33/50/66/10 ie=1, ое=0, wpdo EMMC data 2 
СО 20K 0 ohm 
D29 EMMC_D3 VEMM 1.8K/4.7K/ | 50K 10/20/33/50/66/10 је=1, ое=0, wpdo ЕММС дала 3 
СО 20K 0 ohm 
A27 EMMC_D4 VEMM 1.8K/4.7K/ | 50K 10/20/33/50/66/10 ie=1, oe=0, wpdo EMMC data 4 
СО 20K 0 ohm 
D26 EMMC_D5 VEMM 1.8K/4.7K/ | 50K 10/20/33/50/66/10 ie=1, oe=0, wpdo EMMC data 5 
СО 20K 0 ohm 
E29 EMMC_D6 VEMM 1.8K/4.7K/ | 50K 10/20/33/50/66/10 ie=1, oe=0, wpdo EMMC data 6 
CIO 20K 0 ohm 
E28 EMMC D7 VEMM 1.8K/4.7K/ | 50K 10/20/33/50/66/10 је=1, ое=0, wpdo EMMC data 7 
CIO 20K 0 ohm 
C28 EMMC DS VEMM 1.8K/4.7K/ | 50K 10/20/33/50/66/10 ie=1, oe=0, wpdo EMMC data strobe 
СО 20K 0 ohm 
B26 EMMC_RST VEMM 1.8K/4.7K/ | 50K 10/20/33/50/66/10 ie=0, oe=1, 1 EMMC hardware reset 
СО 20K 0 ohm 


EXTINT & GPIO 


[m мотув | 1.8K/4.7K/ 2/4/6/8 mA 
20K 


GPIO19 VIO1V8 | 1K/5K/30K | 5K/30K | 35/50/75/140 ohm 

GPIO20 VIO1V8 | 1K/5K/30K | 5K/30K | 35/50/75/140 ohm ie=1,oe=0,wpdo,fun_sel=3 | GPIO20 
СРІО21 VIO1V8 | 1K/5K/30K | 5K/30K | 35/50/75/140 ohm ie=1,0e=0,wpdo,fun_sel=3 | GPIO21 
GPIO22 VIO1V8 | 1K/5K/30K | 5K/30K | 35/50/75/140 ohm ie21,0e-0,wpdo,fun sel-3 | GPIO22 


IISOCLK VIO1V8 | 1K/5K/30K | 5K/30K | 35/50/75/140 ohm ie=1,0e=0,wpdo,fun_sel=3 | 125 port 0 bit clock 
115001 VIO1V8 | 1K/5K/30K | 5K/30K | 35/50/75/140 ohm ie21,0e-0,wpdo,fun sel-3 | 125 port 0 data input 
IISODO VIO1V8 | 1K/5K/30K | 5K/30K | 35/50/75/140 ohm ie=1,0e=0,wpdo,fun_sel=3 | 125 port 0 data ouput 


cloc 


151 СК МІО1У8 | 1K/5K/30K | 5K/30K | 35/50/75/140 ohm ie=1,0e=0,wpdo,fun_sel=3 | 125 port 1 bit clock 
115101 VIO1V8 | 1K/5K/30K | 5K/30K | 35/50/75/140 ohm ie21,0e-0,wpdo,fun sel-3 | 125 port 1 data input 
15100 VIO1V8 | 1K/5K/30K | 5K/30K | 35/50/75/140 ohm ie=1,oe=0,wpdo,fun_sel=3 | 125 рой 1 data ouput 
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АЕ9 IISTLRCK VIO1V8 | 1K/5K/30K | 5K/30K | 35/50/75/140 ohm ie=1,0e=0,wpdo,fun_sel=3 125 port 1 Left/Right 
clock 


IIS3CLK vio1V8 | 1K/5K/30K | 5K/30K | 35/50/75/140 ohm || ie=1,0e=0,wpdo,fun_sel=3 | 125 port 3 bit clock 
15301 vioivs | 1к/ѕк/зок | 5K/30K | 35/50/75/140 ohm || ie-1,0e-0,wpdo,fun sel-3 | 125 port З data input 
85300 мотув | 1K/5K/30K | 5K/30K | 35/50/75/140 ohm || ie=1,0e=0,wpdo,fun_sel=3 | 125 port 3 data ouput 


1531 ВСК vioive | 1K/5K/30K | 5K/30K | 35/50/75/140 ohm EN ie=1,0e=0,wpdo,fun_sel=3 | 125 port 3 Left/Right 
clock 


T 


KEYINO VIO1V8 | 1.8K/4.7K/ 2/4/6/8 mA је=1, ое=0, мри Keypad input 0 
20K 
20K 

KEYIN2 VIO1V8 | 1.8K/4.7K/ 2/4/6/8 mA ШЕ ie-1,0e-0,wpdo,fun sel-3 | Keypad input 2 
20K 
20K 
20K 

ы КЕҮООТ2 МІО1У8 | 1.8К/4.7К/ E 2/4/6/8 mA ШЕ ie=1,0e=0,wpdo,fun_sel=3 | Keypad output 2 
20K 


ы (СМ FMARK | vioivs | 1K/5K/30K | 5K/30K | 35/50/75/140 ohm ЕЕ ie-1,0e-0,wpdo,fun sel-3 | LCD tearing effect 
input 


| 1см ветм | RSTN | vioive | | 1к/5к/зок | | 5кзок | | 35/50/75/140 ohm | оћт іе-1,0е- | ie=1,0e=0,wpdo,fun_sel=3 | | е-тое-омрдојип sel-8 | | sel=3 | LCD reset output | reset | LCD reset output | 


ae PWMA ШІ LE ELS 35/50/75/140 ohm E: ie-1,0e-0,wpdo,fun sel-3 | PWM signal output 


ARM JATG 


Fus [recen [wows [кезк [scs ава | — — — [eet Глан отри 
Es forero [wows [кюз | као јет |едееаны [AG tarp 
Des [moo — woe | кеси | а | вета [few речи 
Геро оте | жәис | као | вила | |елееаны ЕЕ 
Ee (татса [wows | вкз [зи | звати | — — |елоеаны ЗЕЕ 


RF Control 


ГІЛ Таноо [wows [кезк [scs [seams [ — — Галвани secs [чке — 
Lens [вести | wows | кеси аз зверем | — [вооон | естара 
Lens [neca [wows [ткзюзк | као | вата | — — ЗЕЕ јание 
Pane | весла [wows зао | као [эззолудә | — — — [esteetomente secs [агони 
[лот весла [wows | зао кз БІЛІПТІ [етот [fremens — 
Len Paros [wows | кеси [accor [sssumsane [етот [Sremisns — 
[лє | весла чоме | зао | во [sooroo | — feoeo secs јание 
СІЗ eron ое | квк | ЕЛХЕЕЛІЛІІ | — — ЗЕЕ ЕЛІНЕН 
[лє Parone [wows | вкз [зи | звати | — — — ЕЛЕ [агенте 
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КЕЗ SPREADTRUM SC9853l-IA Device Specification 
AF14 | RFCTL9 VIO1V8 | 1K/5K/30K | 5K/30K | 35/50/75/140 ohm ie=1,0e=0,wpdo,fun_sel=3 RF control pin 9 


АС14 | ВЕСТІ10 VIO1V8 | 1K/5K/30K | 5K/30K | 35/50/75/140 ohm || ie-1,0e-0,wpdo,fun sel-3 | RF control pin 10 
АЕ15 | RFCTL11 vioivs | 1K/5K/30K | 5K/30K | 35/50/75/140 ohm || ie=1,0e=0,wpdo,fun_sel=3 | RF control pin 11 


Ee secre оте [кюз [экз зверем | — — [кәкәй Јана 
[лов [естт _| wows | за [юзи [зверем [| | лега молила: [аена 
Ре | весла [wows [кюз | као | виша | — — fer oeoo secs [fremens — 
Es [necne [wows [кюз | као | вила | — — ЗЕЕ | естара 
[ari [neres.sox [wows | кеси | као [зверем | | лова молила: [аттоо онаи — 
Feri [теке sox [wows | кеса | као | звати | — — Soroen secs јата ___ 
Ene [тте зок | wows јака јак зверем | — [вооон [аттеген ари — 
Len [тте soa [wows | кеси | као | звати | — — — [esteetemente secs [аттаган 
лет [вязок ое | зао ЕЛХЕЕІЛІІ | | елоса молила: | AFSPOcexkoa 
Ese [neson [wows | квк экзос БІЛІС | | лека молила: Е 
[чес [mese [wows | кеса [экз | звати | ______| перона прилика јин 
Гент [nescis | моле | кеси | во [эззолудә БЕБЕЕЕЕЕГГЕТЛІЛГЕН зет secum — 
a С ш 


| Анго | PRESENT | | vioive | | 1к/5к/зок | | 5К/зоК | | 35/50/75/140 оһт | оһт ie=1, ое= | ie=1, 0-0, мри, fun_sel=3 | | ie=1, 0-0, мри, fun_sel=3 | fun_sel=3 | RF | ВЕ БРИ chip select | | ВЕ БРИ chip select | select 


ШІ ШИЕ Ар ШІ E ELS EI ohm ie21,0e-0,wpdo,fun sel-3 | LVDSRF porto ADC 
CON ON control 

AD20 | LVDSRFO DA VIO1V8 | 1K/5K/30K | 5K/30K | 35/50/75/140 ohm ie21,0e-0,wpdo,fun sel-3 | LVDSRF ропо DAC 
CON ON control 

ІС 


АЕ11 | SCL2 vioivs | 1K/5K/30K | 5K/30K | 35/50/75/140 ohm || ie=1, ое-0, мри, fun sel-3 | IIC2 clock 
AE10 | SDA2 vio1V8 | 1K/5K/30K | 5K/30K | 35/50/75/140 ohm || ie=1, ое-0, мри, fun_sel=3 | IIC2 data 
CTP 


ЕАИС 
ке ml nme 
we uem I со е И 
У narium acl ell 
ке ill ы | acd с 


AF2 SDO CLK VSDO 1.8K/4.7K/ | 50K 20/30/35/40/50/60 ie21,0e-0,wpdo,fun sel-3 | SDIO port 0 clock 
20K /66/100 ohm output 
SDO CMD VSDO 1.8K/4.7K/ 20/30/35/40/50/60 ie=1,0e=0,wpdo,fun_sel=3 | SDIO port 0 Command 
20K /66/100 ohm 
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AE1 500 ро VSDO 1.8K/4.7K/ | 50K 20/30/35/40/50/60 ie=1,oe=0,wpdo,fun_sel=3 | SDIO port 0 data 0 
20K /66/100 ohm 


AE5 SDO_D1 VSDO 1.8K/4.7K/ | 50K 20/30/35/40/50/60 ie=1,0e=0,wpdo,fun_sel=3 | SDIO port 0 data 1 
20K /66/100 ohm 

AF1 SDO D2 VSDO 1.8K/4.7K/ | 50K 20/30/35/40/50/60 ie=1,0e=0,wpdo,fun_sel=3 | SDIO port 0 data 2 
20K /66/100 ohm 

AD5 SDO D3 VSDO 1.8K/4.7K/ | 50K 20/30/35/40/50/60 ie21,0e-0,wpdo,fun sel-3 | SDIO port 0 data З 
20K /66/100 ohm 

G28 SD1 CLK VIO1V8 | 1.8K/4.7K/ | 50K 10/20/33/50/66/10 ie=1,0e=0,wpdo,fun_sel=3 | SDIO port 1 clock 
20K 0 ohm output 

G29 SD1 CMD VIO1V8 | 1.8K/4.7K/ | 50K 10/20/33/50/66/10 ie=1, ое=0, мри, fun sel-3 | SDIO port 1 Command 
20K 0 ohm 

H29 SD1 DO VIO1V8 | 1.8K/4.7K/ | 50K 10/20/33/50/66/10 ie=1, oe=0, wpu, fun sel-3 | SDIO port 1 data 0 
20K 0 ohm 

H27 SD1 D1 VIO1V8 | 1.8K/4.7K/ | 50K 10/20/33/50/66/10 ie=1, oe=0, wpu, fun sel-3 | SDIO port 1 data 1 
20K 0 ohm 

G26 SD1 D2 VIO1V8 | 1.8K/4.7K/ | 50K 10/20/33/50/66/10 ie=1, oe=0, wpu, fun sel-3 | SDIO port 1 data 2 
20K 0 ohm 

H28 SD1 D3 VIO1V8 | 1.8K/4.7K/ | 50K 10/20/33/50/66/10 ie=1, oe=0, wpu, fun sel-3 | SDIO port 1 data 3 
20K 0 ohm 

AJ12 | SD2 CLK VIO1V8 | 1.8K/4.7K/ | 50K 10/20/33/50/66/10 ie=1,0e=0,wpdo,fun_sel=3 | SDIO port 2 clock 
20K 0 ohm output 

AJ13 | SD2 CMD VIO1V8 | 1.8K/4.7K/ | 50K 10/20/33/50/66/10 ie=1, oe=0, wpu, fun sel-3 | SDIO port 2 Command 
20K 0 ohm 

AF12 | SD2 DO VIO1V8 | 1.8K/4.7K/ | 50K 10/20/33/50/66/10 ie=1,0e=0,wpdo,fun_sel=3 | SDIO port 2 data 0 
20K 0 ohm 

AH13 | SD2 D1 VIO1V8 | 1.8K/4.7K/ | 50K 10/20/33/50/66/10 ie=1,0e=0,wpdo,fun_sel=3 | SDIO port 2 data 1 
20K 0 ohm 

AE13 | SD2 D2 VIO1V8 | 1.8K/4.7K/ | 50K 10/20/33/50/66/10 ie=1,0e=0,wpdo,fun_sel=3 | SDIO port 2 data 2 
20K 0 ohm 

AE12 | SD2 03 VIO1V8 | 1.8K/4.7K/ 10/20/33/50/66/10 ШЕ ie=1,0e=0,wpdo,fun_sel=3 | SDIO port 2 data 3 
20K 0 ohm 


AH3 SIMCLKO VSIMO 1.8K/4.7K/ | 50K 20/30/35/40/50/60 ie=1,oe=0,wpdo,fun_sel=3 | SIM 0 clock 
20K /66/100 ohm 

AG3 SIMDATO VSIMO 1.8K/4.7K/ | 50K 20/30/35/40/50/60 ie21,0e-0,wpdo,fun sel-3 | SIM 0 data line 
20K /66/100 ohm 

AH2 SIMRSTO VSIMO 1.8K/4.7K/ | 50K 20/30/35/40/50/60 ie=1,0e=0,wpdo,fun_sel=3 | SIM 0 reset control 
20K /66/100 ohm 

AH5 SIMCLK1 VSIM1 1.8K/4.7K/ | 50K 20/30/35/40/50/60 ie-1,0e-0,wpdo,fun sel-3 | SIM 1 clock 
20K /66/100 ohm 

AG5 SIMDAT1 VSIM1 1.8K/4.7K/ | 50K 20/30/35/40/50/60 ie=1,0e=0,wpdo,fun_sel=3 | SIM 1 data line 
20K /66/100 ohm 

AG4 SIMRST1 VSIM1 1.8K/4.7K/ | 50K 20/30/35/40/50/60 ie=1,0e=0,wpdo,fun_sel=3 | SIM 1 reset control 
20K /66/100 ohm 

AF5 SIMCLK2 VSIM2 1.8K/4.7K/ | 50K 20/30/35/40/50/60 ie21,0e-0,wpdo,fun sel-3 | SIM 2 clock 
20K /66/100 ohm 

SIMDAT2 VSIM2 1.8K/4.7K/ 20/30/35/40/50/60 ie=1,0e=0,wpdo,fun_sel=3 | SIM 2 data line 

20K /66/100 ohm 
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AE6 SIMRST2 VSIM2 1.8K/4.7K/ | 50K 20/30/35/40/50/60 ie=1,0e=0,wpdo,fun_sel=3 | SIM 2 reset control 
20K /66/100 ohm 


Lus [кок [wow [esee [scs [sesso [ — — Гелони secs ЕШІЛІСІТТЕ 
Laer [sms [wows [ткөн [accor [sssursane | ______| перона mu tn so [SPO scie 
Dr [sme Гое ШІЛ вкз зверем | — [етом ЕШ: ЕНЕ 
Dur [ого [wows [ткзюзк [эзи | виа |_______| лека молила: [SP ane cops 


UART 
vio1V8 | 1K/5K/30K | к/зок | 35/50/75/140 ohm | [itoe wu | UART port 0 RX 
vio1V8 | 1K/5K/30K | 5K/30K | 35/50/75/140 ohm |І [юе | UART port 0 TX 
VIO1V8 | 1K/5K/30K | 5K/30K | 35/50/75/140 ohm || ie-1,0e-0,wpdo,fun sel-3 | UART port 0 CTS 
мотив | 1K/5K/30K | 5K/30K | 35/50/75/140 ohm || ie-1,0e-0,wpdo,fun sel-3 | UART port 0 RTS 
АН10 | U1RXD VIO1V8 | 1K/5K/30K | 5K/30K | 35/50/75/140 ohm ИШЕГЕ ЛИШИ UART port 1 RX 
R 

R 


AJ10 | U1TXD VIO1V8 | 1K/5K/30K | 5K/30K | 35/50/75/140 ohm UART port 1 TX 
AG11 | U2RXD vio1V8 | 1K/5K/30K | 5K/30K | 35/50/75/140 ohm || ie-1,0e-0,wpdo,fun sel-3 | UART port 2 RX 


29 
28 
27 | sel- 
26 un sei- 


System 


СІК AUXO vioive | 1K/5K/30K | 5K/30K | 35/50/75/140 ohm || ie=1,0e=0,wpdo,fun_sel=3 | AUX clock output 


P29 
P24 |BEIDOU СОЕ | vioive | 1K/5K/30K | 5K/30K | 35/50/75/140 ohm ИШ ie=1,0e=0,wpdo,fun_sel=3 | BEIDOU coexist signal 
XIST 


WIFI_COEXIST | VIO1V8 | 1K/5K/30K | 5K/30K | 35/50/75/140 ohm ie=1,0e=0,wpdo,fun_sel=3 | WIFI coexist signal 


LPDDR3/4X 


EMDQO/EMDQ LPDDRS3 data 
13 A 0/LPDDR4 channel A 
data 13 


EMDQ1/EMDQ LPDDR3 data 
14 А 1/LPDDR4 channel А 
data 14 


A9 | EMDQ2/EMDM LPDDR3 data 
НА 2/LPDDR4 channel А 
data mask byte 1 
EMDQ3/EMDQ LPDDR3 data 


15 А 3/LPDDR4 channel А 
data 15 


EMDQ4/EMDQ LPDDRS data 
11_А 4/LPDDR4 channel А 
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EMDQ5/EMDQ 
12 А 


EMDQ6/EMDQ 
10_A 


EMDQ7/EMDQ 
9A 


EMDQ8/EMDQ 
9 B 


EMDQ9/EMDQ 
10 B 


EMDQ10/EMD 
Q12_B 


EMDQ11/EMD 
Q11 B 


EMDQ12/EMD 
015 B 


EMDQ13/EMD 
014 В 


EMDQ14/EMD 
MH. B 


EMDQ15/EMD 
Q13_B 


EMDQ16/EMD 
Q1 A 


EMDQ17/EMD 
Q0 A 


EMDQ18/EMD 
Q7 A 


EMDQ19/EMD 
Q3_A 


EMDQ20/EMD 
Q2 A 


EMDQ21/EMD 
Q4 A 


EMDQ22/EMD 
Q6 A 
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data 11 


LPDDR3 data 
5/LPDDR4 channel A 
data 12 


LPDDR3 data 
6/LPDDR4 channel A 
data 10 


LPDDR3 data 
7/LPDDR4 channel A 
data 9 


LPDDR3 data 
8/LPDDR4 channel В 
data 9 


LPDDR3 data 
9/LPDDR4 channel В 
data 10 


LPDDR3 data 
10/LPDDR4 channel B 
data 12 


LPDDR3 data 
11/LPDDR4 channel B 
data 11 


LPDDR3 data 
12/LPDDR4 channel B 
data 15 


LPDDR3 data 
13/LPDDR4 channel B 
data 14 


LPDDR3 data 
14/LPDDR4 channel B 
data mask byte 1 


LPDDR3 data 
15/LPDDR4 channel B 
data 13 


LPDDR3 data 
16/LPDDR4 channel А 
data 1 


LPDDR3 data 
17/LPDDR4 channel А 
data 0 


LPDDR3 data 
18/LPDDR4 channel А 
data 7 


LPDDR3 data 
19/LPDDR4 channel А 
data 3 


LPDDR3 data 
20/LPDDR4 channel A 
data 2 


LPDDR3 data 
21/LPDDR4 channel A 
data 4 


LPDDR3 data 
22/LPDDR4 channel A 
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EMDQ23/EMD 
О5 А 


EMDQ24/EMD 
MIO_B 


EMDQ25/EMD 
Q3_B 


EMDQ26/EMD 
Q7_B 


EMDQ27/EMD 
Q5 B 


EMDQ28/EMD 
Q2_B 


EMDQ29/EMD 
Q0 B 


EMDQ30/EMD 
Q4 B 


EMDQ31/EMD 
Q1 B 


EMDMO/EMDQ 
8 А 


EMDM1/EMDQ 
ав 


EMDM2/EMDM 
l0 A 


EMDM3/EMDQ 
6 В 


EMDQSO C/E 
MDQS1 C A 


EMDQSO ТЕ 
MDQS1T A 


EMDQS1 СЕ 
MDQS1 C B 


V0.3 
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data 6 


LPDDR3 data 
23/LPDDR4 channel A 
data 5 


LPDDRS3 data 
24/LPDDR4 channel B 
data mask byte 0 


LPDDR3 data 
25/LPDDR4 channel B 
data 3 


LPDDR3 data 
26/LPDDR4 channel B 
data 7 


LPDDR3 data 
27/LPDDR4 channel B 
data 5 


LPDDR3 data 
28/LPDDR4 channel B 
data 2 


LPDDR3 data 
29/LPDDR4 channel B 
data 0 


LPDDR3 data 
30/LPDDR4 channel B 
data 4 


LPDDR3 data 
31/LPDDR4 channel B 
data 1 


LPDDR3 data mask 
byte 0/LPDDR4 
channel A data 8 


LPDDR3 data mask 
byte 1/LPDDR4 
channel B data 8 


LPDDR3 data mask 
byte 2/LPDDR4 
channel A data mask 
byte 0 


LPDDRS3 data mask 
byte 3/LPDDR4 
channel B data 6 


LPDDR3 data strobe 0 
differential 
negative/LPDDR4 
channel A data strobe 
1 differential negative 


LPDDR3 data strobe 0 
differential 
positive/LPDDR4 
channel A data strobe 
1 differential positive 


LPDDR3 data strobe 1 
differential 
negative/LPDDR4 
channel B data strobe 
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EMDQS1_T/E 
MDQS1_T_B 


EMDQS2_C/E 
MDQS0 C A 


EMDQS2 ТЕ 
MDQSO T A 


EMDQS3_C/E 
мрозо СВ 


EMDQS3_T/E 
MDQSO T B 


ЕМСАО/ЕМСА 
2А 


EMCA1/EMCA 
ТА 


ЕМСА2/ЕМСА 
5_A 


EMCA3/EMCA 
ЗА 


EMCA4/EMCA 
OA 


ЕМСАБ/ЕМСА 
1_B 


EMCA6/EMCA 
3B 


EMCA7/EMCA 
0_B 
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1 differential negative 


LPDDR3 data strobe 1 
differential 
positive/LPDDR4 
channel B data strobe 
1 differential positive 


LPDDR3 data strobe 2 
differential 
negative/LPDDR4 
channel A data strobe 
0 differential negative 


LPDDR3 data strobe 2 
differential 
positive/LPDDR4 
channel A data strobe 
0 differential positive 


LPDDR3 data strobe 3 
differential 
negative/LPDDR4 
channel B data strobe 
0 differential negative 


LPDDR3 data strobe 3 
differential 
positive/LPDDR4 
channel B data strobe 
0 differential positive 


LPDDR3 command or 
address 0/LPDDR4 
channel A command or 
address 2 


LPDDR3 command or 
address 1/LPDDR4 
channel A command or 
address 1 


LPDDR3 command or 
address 2/LPDDR4 
channel A command or 
address 5 


LPDDR3 command or 
address 3/LPDDR4 
channel A command or 
address 3 


LPDDR3 command or 
address 4/LPDDR4 
channel A command or 
address 0 


LPDDR3 command or 
address 5/LPDDR4 
channel B command or 
address 1 


LPDDR3 command or 
address 6/LPDDR4 
channel B command or 
address 3 


LPDDR3 command or 
address 7/LPDDR4 
channel B command or 
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address 0 


EMCA8/EMCA LPDDR3 command or 

5 В address 8/LPDDR4 
channel B command or 
address 5 


EMCA9/EMCA LPDDR3 command or 

2B address 9/LPDDR4 
channel B command or 
address 2 


EMCK C/EMC LPDDR3 differential 

KCA clock 
negative/LPDDR4 
channel A differential 
clock negative 


EMCK_T/EMC LPDDR3 differential 

K_T_A clock positive/LPDDR4 
channel A differential 
clock positive 


EMCS1_N/EM LPDDRS chip select 
CS1 B 1/LPDDR4 channel В 
chip select 1 


EMCKE1/EMC LPDDRS clock enable 

KE1 B output 1/LPDDR4 
channel B clock enable 
output 1 


EMCSO N/EM LPDDRS chip select 
CS1 A 0/LPDDR4 channel A 
chip select 1 


О 


Tl 
со 


ЕМСКЕО/ЕМС LPDDRS clock enable 


output 0/LPDDR4 
МС/ЕМСА4 А 


channel A clock enable 
output 1 
МС/ЕМСА4 В 


МС/ЕМСК С NC/LPDDR4 channel А 
B differential clock 


negative 


NC/EMCK_T_B NC/LPDDR4 channel А 
differential clock 
positive 

МС/ЕМСКЕО А 

МС/ЕМСКЕО В NC/LPDDR4 channel В 
chip select 0 

МС/ЕМС50 А NC/LPDDR4 channel А 
clock enable ouput 0 

МС/ЕМС50 В МСЛІРООВА channel В 
clock enable ouput 0 

NC/EMODT_A NC/LPDDR4 channel A 
ODT 

NC/EMODT_B NC/LPDDR4 channel В 
ODT 
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013 EMRESET_N LPDDR Reset,low 
active 


C13 EMATB LPDDR4 analog test 
bus signal 
A13 EMCAL LPDDRA4 calibration 
ріп,пееа 240ohm 1% 
H14 EMPLL TEST LPDDR4 DDR PHY 
OUT PLL test output 


LVDSRF 


т 

Ар22 | LVDSRF_RXD LVDSRF ВХ data 0 
NO negative 

AE22 | LVDSRF_RXD LVDSRF ВХ data 0 
PO positive 

AG21 | LVDSRF_RXD LVDSRF ВХ data 1 
N1 negative 

AF21 | LVDSRF RXD LVDSRF RX data 1 
P1 positive 

АН25 | LVDSRF RXD LVDSRF RX data 2 
N2 negative 

AJ25 | LVDSRF_RXD LVDSRF ВХ data 2 
Р2 positive 

AG23 | LVDSRF_RXD LVDSRF ВХ data 3 
N3 negative 

AF23 | LVDSRF_RXD LVDSRF ВХ data 3 
P3 positive 

AJ22 | LVDSRF_TXD LVDSRF TX data 0 
NO negative 

АЈ21 | LVDSRF_TXD LVDSRF TX data 0 
PO positive 

AH23 | LVDSRF TXD LVDSRF TX data 1 
N1 negative 

АН24 | LVDSRF TXD LVDSRF TX data 1 
P1 positive 


W27 CSIO СКМ CSIO differential clock 
negative 

W26 CSIO СКР CSIO differential clock 
positive 

Y24 CSIO DNO CSIO differential data 0 
negative 

Y25 CSIO DPO CSIO differential data 0 
positive 

U26 CSIO DN1 CSIO differential data 1 
negative 

U27 CSIO DP1 CSIO differential data 1 
positive 
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W28 CSIO DN2 CSIO differential data 2 
negative 


W29 CSIO DP2 CSIO differential data 2 
positive 

U29 CSIO DN3 CSIO differential data 3 
negative 

CSIO ОРЗ CSIO differential data 3 
positive 


| CSIO_REXT | REXT Ff C810 calibration pin | calibration | CSIO calibration pin | 


AA28 EX _CKN 

АВ28 | CSI1_CKP 

AA26 | CSI1_DNO 

АА27 | СОП ПРО 

АВ29 | CSI1_DN1 CSI1 differential data 1 
negative 

AC29 | CSI1_DP1 CSI1 differential data 1 
positive 


DSI_CKN DSI differential clock 
negative 

05! СКР DSI differential clock 
positive 

DSI DNO DSI differential data 0 
negative 

DSI DPO DSI differential data 0 

positive 


DSI differential data 1 
negative 


DSI differential data 1 
positive 


DSI differential data 2 
negative 


DSI DP2 DSI differential data 2 
positive 


DSI DP3 


[DSLREXT | REXT 


EX 
DSILOG_CKP 


DSI differential data 3 
negative 


DSI differential data 3 
positive 


DSI calibration pin 
DSILOG differential 
clock negative 
DSILOG differential 
clock positive 
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AB25 | DSILOG_DNO DSILOG differential 
data 0 negative 


AB24 | DSILOG_DPO DSILOG differential 
data 0 positive 
AE26 | DSILOG_DN1 DSILOG differential 
data 1 negative 
AE27 | DSILOG DP1 DSILOG differential 
data 1 positive 
AD28 | DSILOG_DN2 DSILOG differential 
data 2 negative 
AE28 | DSILOG_DP2 DSILOG differential 
data 2 positive 
AD25 | DSILOG_DN3 DSILOG differential 
data 3 negative 
AD24 | DSILOG_DP3 DSILOG differential 
т |. 3 positive 


| АЕ29 | | DSILOG_REXT | REXT | DSILOG calibration pin | calibration | DSILOG calibration pin | 


Clock 


CLK26M_IN 26M clock input for 
baseband 


AJ27 | CLK26M_IN_L 26M clock input for 
VDSRF LVDSRF 
Y5 CLK26M_OUT 26M clock output for 
PMU 


USB_BEXTCK USB2.0 external test 
clock input 


| ив рм | DM | Ивом | DM 


Test Point 


E 

H4 EDM_DO EDM test signal for 
ATE 

J3 EDM_D1 EDM test signal for 
ATE 

H5 THMO IEXT Thermal calibration 
pin 

H24 TSO_BTDA CPU Thermal Diode 
anode used for ATE 
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H25 TSO_BTDC 


AC10 | TS1_BDFTANA 
TP_AQO 

АС11 | TS1_BDFTANA 
TP_AQ1 


N6 AVDDOV84_M 
PLL 

V22 AVDD1V05_CS 
| 

РЗ AVDD1V05_DS 
| 


r= ШЕ ү 


[ Г LVD 
pres sg 


B 


propose |. | Tq qp cq ___|_____- 
pe [woo | ||| |) || 
pe joe. БЕНЕН БЕНЕН БЕНЕН БЕНЕН Ај oe] 
ps wee | ССС“ = 
pe wee | | oq 1 147 
ас шиа. 
Е Еа | | ОО ООО ООО _____| 
агаа 
[e |wocong | — "||| 
мо p oq. cu ode ПОТ БЕНЕН 
в ове | | oq. БЕНЕН С 
КИЕ Е - — 


CPU Thermal Diode 
cathode used for ATE 


CPU Thermal analog 
test port 0 

CPU Thermal analog 
test port 1 

GPU Thermal Diode 
anode used for ATE 
GPU Thermal Diode 
cathode used for ATE 


MPLL 0.84V analog 
power supply 

CSI 1.05V analog 
power supply 

DSI 1.05V analog 
power supply 

USB 1.05V analog 
power supply 

CSI 1.2V analog power 
supply 

MPLL 1.2V analog 
power supply 


Baseband DAC & PLL 
1.8V analog power 


supply 

LVDSRF 1.8V analog 
power supply 
— Sensor0 1.8V 
analog power supply 
Thermal Sensor1 1.8V 
analog power supply 
USB 3.3V power 
supply 


Power input for core 
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L13 VDDCORE 


ШЕТИН ИШИН "|| ПО ОО 
шинасы oq 
ШШЕ qp o qp gp qo o БЕНЕН ПЕНЕН 
ашо шип 
ые pocgq o .p qp o o o 
puo wee | "| "| === 
ГЕШ ЕИ ШИН ШИШЕ ИШЕ чу o 
моӣ 
СЕЗЕ ВОИ БЕНЕН ИШЕ ПО а 
м ает“) 
pue а р | ј |. КЕННЕН БЕНЕН 
шаа 11! 
эсер: д, 
мош БЕНЕН БЕН БЕН ee 
[ms |уросове | || ||| 
БІ ТЕЕ ШЕШ | “4 а 
ср 12 
Қ КЕСЕ; ЗЕ БЕНЕН БЕНЕН БЕНЕН азн 
з шы БЕНЕН БЕНЕН ОО КОИ БЕРЕН ЕЕЕ 
жән. | 224.42.101 
ашат 
хэ шше БЕНЕН sho “ШЕЕ 
ыш |. Ј| pq o ООО | 
[me |уорсов ||| ||) || 
с, СЕН БЕНЕН АО 
тресе | || ||| 
Ме wee | |o qp go === 
мію | || ||| 
шше “тт | “| у po 
мію ||| ||| 
ws [wong | ||| |) || 
тресе | | (| | || 
w [voncone | ||| ||| 
wa |уросове | |. |. |02 
prae „| - | ЕЕЕ r———— 3 
[ws |уррсове | | 
ее у ГЫ А СЕ 
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AA10 | VDDCORE 


мыш у ПО cro 
мше иип 
„алт БЕНЕН ИШ СЕ СЕ 
pue ЕТШШ | oT qo os. o 5 ] 
ыо, qp ОО E 
ме wee БЕНЕН БЕНЕН БЕНЕН БЕНЕН БЕНЕН ПЕНЕН 
ры, 27 
ame voos (| ј [o ј (| || 
ЛЕ | "је | а а 
pem|wmcee тС 
мше БЕН БЕНЕН ЕРНІ БЕНЕН КЕННЕН ЕНЕ 
мә лаве 1 ] q.d A 
мааш T. p o  q T  — _ 
тал 121217 
мамама е 
peru qu И Т ПЕ рН 
жср 12 
per ШІ ЗЕН | БЕНЕН БЕН dq у О 
аео gp у БЕНЕН БЕНЕН БЕНЕН 
Acs vonon p. | БЕНЕН ЕШ 


W22 EN |! VDDCOR VDDCORE ground 

feedback pin 

= |! VDDCOR VDDCORE Voltage 
feedback pin 

- _СР Power input for CPU 
VDDCORE 

VDDCORE_CP Power input for CPU 

U VDDCORE 

с Power input for CPU 
VDDCORE 

oe _СР Power ed for CPU 
VDDCO 


km еп а аш шы т е 
І-ШІ СИ т ӘНЕ үү ПОЕ 
a т г Бен 4 
әннен г г г г үг ë 
бо гу O | ПО 
олу г ОО ОЯТ ОИ у 
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VDDCPUO 


Far vesc Ер јо 

о peo ју ју ЕЕ 

мо [woo ОО | — О ОО О НИ 

rn [woo ИШЕН НИ БЕНЕН О || 

De [voe |" [ECL 

Dw pee ИНИ | |_|] | 

(СІН КЕ: 7 |" ____| |_|. 

э peo [| || ||| 

|| ү a 
feedback pin 

| == ИН e 
feedback pin 

КОЗ Тэн И О ј Ја Power input for CPU 

fais ои | | [| | 1] ] | 

ee [vooceus | [o [o [o || 

es [vooor | | | ј [| | 

[me voor | [| [o [o | | 4 

[pe [vocet |"|"||| | 

ла vover |_|"||| | 

[us [vooor | | | 

мрест | | ПО (| | | 4 

[us [vooor БЕНЕН БЕНЕН БЕНЕН БЕНЕН | 

ме [и | | ( (| | |) 

ув [vooor | | ||) 4 

ws [vover |_|"||| | 

[wis мол | | у ј ||). 

wis [voe {| [| | 


Y11 У VDDCPU1 ground 
feedback pin 

W11 rr |. VDDCPU VDDCPU1 Voltage 
— — —— pin 


ea В БИ Power input for GPU 
С —— 
КЕЛЕШ ||| || 
кэме |" || |||). 
кумы | | (| | || | 4 
кю [voere | | (| ј | |). 
pe jw | — | |||) |) 2 
[we [vovere | || |||. 
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VDDGPU 


M19 
мам 
мш: qo p o 1] 
КЕ ТЕНИ БЕНЕН БЕНЕН ООО 


М21 чол VDDGPU ground 
feedback pin 

ks |! VDDGPU VDDGPU Voltage 
C pin 


EN | VDDMEM | | Power input for DDR | | Power input for DDR | for DDR 


ee 1 
зе [шм fi [veri 
Es ТИИ БЕНЕН НИ БЕНЕН И НЕ НН СС 
КОШТ ТИШИНЕ НИ БЕНЕН И НИ НН Ст 
з | voowew [PP PY rir 
е [жм [PP Ер ее 


EJ | УООМЕМ | | PowerinputforDDR | | Power input for DDR | for DDR 


Ки они | PLL нети for DDR 
PLL 

VDD_SRAMO Power input for CPU 

Cluster 0 L2 SRAM 

Y9 VDD_SRAMO Power input for CPU 

Cluster 0 L2 SRAM 


Y13 VDD_SRAM1 Power input for CPU 
Cluster 1 12 SRAM 

Y14 VDD SRAM1 Power input for CPU 
Cluster 1 L2 SRAM 
IO 

H2 VIO1V8 Power input for 1.8V 
digital IO 

K23 VIO1V8 Power input for 1.8V 
digital IO 

AF29 | VIO1V8 Power input for 1.8V 
digital IO 

AH11 | VIO1V8 Power input for 1.8V 
digital IO 


AJ18 | VIO1V8 Power input for 1.8V 
digital IO 


yso | | Power input for 500 IO | | Power input for 500 IO | for SDO IO 


Lr Power input for SIMO 
IO 
IO 
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AH6 VSIM2 Power input for SIM2 


M6 LDO1V05_HV Power input for HVM 
M_EFUSE EFUSE low voltage 
Ј6 LDO1V05_IFP_ Power inout for IFP 
EFUSE EFUSE low voltage 
М8 LDO1V2 Analog power 1.2V 
output 
L6 LDO2V4 HVM Power input for HVM 
_EFUSE EFUSE high voltage 
K6 LDO2V4_IFP_ Power inout for IFP 
EFUSE EFUSE high voltage 
baseband ADC & PLL 
хв | 
мв | 
мв | 
че | | ||| 


AD23 | AVSS_LVDSR Analog groupd of 
F LVDSRF 
AE21 | AVSS_LVDSR 
F 
AE23 | AVSS_LVDSR 
F 
AE25 | AVSS LVDSR 
F 
AF24 | AVSS_LVDSR 
F 
AG20 | AVSS_LVDSR 
F 
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AB7 VSS 
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3.3 Pin Multiplexed Function List 


The chip adopts programmable pin multiplexing to reduce pin number as well as providing 
enough flexibililty. Multiple signals are connected to a multiplexer that connects to the same 
ИО pin. 


Table 3-3 Pin Multiplexed Functions 


| ВезОАО | веро. | | от | | DBG_BUS20(G0) | BUS20(G0) |o feoi | | (от | 


Гета e 11-2... 
eseo arse [от | |_| СЕТЕ [o snos [ют — 
кл [тым о Г Јања [o snos [vor — 
от [тот о O Јано [snos [ют — 
т јато eor fooson [o snos јот" 
[won [жш СЗ | | јавање [o [ror [ют — 
Pes arom — [e | | рање [о [оо [ют — 
весла [mena o | | Ја [о [оо [ют — 
Pes [sens o | | sesso [о [ro [ют — 
сте [een o [| Јав [о [ron [ют — 
весла — [mms o | | Јавен |o [snow [ют — 
сә [rons — [о | | sese [о [oro [ют — 
Peu [wer — о | ој ање [о {оом [ют — 
Pens rons о | | feso [о snos рот" 
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RFCTL9 RFCTL9 DBG BUS9(G0) GPIO16 VO/T 


спо — — ees — — [s | — — [eoe [o [enor [ют 
сет [arom o | | јавање [o [оов [ют — 
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эое | [sess |5 јавање [o snos [ют — 
тв [arose [о [wm оова винною |o [som [ют — 
весла [mens [о eme [о јавање [o [оом [ют — 
ferns |және јато етее |1 {оох [ют — 
сте emm | |әсе [т [ют Tr [eros [ют — 
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TCK_CPU MTCK_ARM DPLLO_PD_O DBG_BUS23(G1) GPIO56 VO/T 


mec — meam — — јо [милю — [o [omes [o Јани fror 
[wwe ја fo | | |_| [жое per — 
ЕТЕ — от [wma o |_| [sro per — 
(мет  [swss — — [o unon — | | | ses per — 
[wa [ек [о | енн [от 
smon foon СТЕ ИН БЕН LL ССИ per — 
[ws [эмт [о |_| | НН [ees per — 
може ја — [o [sas [©т|ж©ют — per [snow [ют — 
мет! [эт је [окт [о sese [ior [snos [ют — 
Eoo јат — er[weweme for | S ја per — 
[suo — sem ют ЕС СИНИ [ | [ое [er — 
oro — [seo јок [п [| [eos per — 
ore — sem — от [wesems [п |_| [ses per — 
Eo [sem — С [uesseme [о | | [een por — 
wax — mam for | ев [ют 
боца [eorex for | ОИ ТЕСТ [о [ооз [vor — 
oco ја [vor [ooo јот јавање [o [rom [ют — 
[soso — sx — — [erem В ЕСС [o feros [ют — 
cs [sum [er ГС): — јавање [оов [ют — 
cs sw [wor foms — — ова виена [o feror [ют — 
зиз feo пот [о Јавна |o [ооз [ют — 
hme — — [me — | | eese [o [ооз [ют — 
hee [во [т [| | Јања [o јас [ют — 
о | ЕТС [o {оон [ют — 
колж [sunk [vor [| | ЕТС о |оғов [ют — 
еј — — равон |1 [sese — per [sos [ют — 
Lew ___| вео — [от С [о [senor — [er [snow [ют — 
hex — ee јога [о реч [ior [snos [ют — 
ewm uus | от [auo-owon-par |1 [senes С [snos [ют — 
еј | О рамо per анов [ют — 
је — er [ — — — | рам — per [snos [ют — 
hok [вок — eer — — О [ex — per [sro [ют — 
пло —— — |] | [ses por — 
восак јак [er[ssewes er] | ја per — 
[seno _____| вео — от [sson — per] | | row per — 
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SPIO DI SPIO DI | SPSPI DI(GO) GPIO93 VO/T 


Ems week СС ЕСТ per] | [ee [er — 
oro Senom [vor [serons f [теш — [- [eos [ют 
Emu [>т рој ror | S [9 [ют | 
[emm femo [о —  —] е СИ 
елисом ___|етсоме СЕ [ — — — Lees [vor _| 
[meos — [eme — — por] — — — LL Lee рот 
ЕШ — [eme — ооо от 
[emcak [кмк оон от 
[meos — [eme — оон от 
[eme fomo СЕ | НН НИ ССИ от 
[meos feme smo — por | — — ОО Lees от 
[mem — [emm [uot ооо от 
[mens femorse оон от 
[eme — [eme for — оон от 
[eme — [eme — —  por| o S звоно [vor _| 
коло ____|кеоло — — [er | — O Јавете [onem јот | 
ке" — — [em — — [er |_| Јавно [ene Tor | 
коле — om — [от јиште [о [oee sumen [o [enone [ior | 
Deme [тшт — emm | [ревю [o feron јот | 
Dem xm p равој јавното ferons [ют | 
Deme — [тт — p [тт [т — [essen [o овоне [ror | 
скала — emm — [о | | — [asumen [o [ener Tor | 
Ew [nmm — СИ | И НИ НН ССИ СИ 
нот јект i | Јавете [onore јот | 
Сето ја рее — per Г [ов e | 
ме ____|ожах [о ја fo | | [ож [ior | 
[wmm fems —[e | оно 
ею [ош [о [теште [о | — — [тош [vor | 
[wem ewm — — [e [шю С [| feos шт | 
хит wmm fo | ТЕ Lees | 
силик ose — p LLL Leere | 
[ms [= [= оон јо | 
эю — sw — р он от 
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SDA1 SDA1 МОТ GPIO130 VO/T 


| [>= [от 
se fe fo) | зове от 
Ee [>= — —per[ он о 
[emm emm — — p ww [о реон [от [new [ror | 
этт ем | [ов рот овон [ют | 
Таноо coexist Јано [uo | | јавето feros јот | 
[som some [о реон от 
жы — — s [=[ i БЕН ions о 
ман ___|ожам [о | | | Lese | 
ws — [eem [о{[ ||| one rr | 
тєк јин [о  [wawescwxco o Јавен јо оно [ior | 
јето је [uo (awos ocon |o Јавен [o [eroro [vor | 
тесу [restate | јаже |1 [oee sussen [0 [ооз јот | 
сат pews [ јака јо wm» Јо онов јот | 
еспе” је јо орва вото |o онов јот | 
rore feon [© wee — — |: — weisen [o опон [ют | 
тыз [ште fr LLL |_| 
[umso — wesax fo [к — per | | | _ 
ае [отко fo | —— [| LLL 
о 
[wes — [eese — e | — — — LLL 
око wem Гр је | БЕНЕН БЕН БЕНЕН БЕНЕН 
„орао ___|ивлиш [о [юз С БЕНЕН БЕН БЕНЕН БЕНЕН 
о 
кое је — [e | ТЕ рт ГО 
коњот је [о је — ССИ | | | |__| 
озык faorsox fo | ТЕ БЕН БЕНЕН БЕНЕН 
ее је pe [LLL 
тост [отт fo [| [у О 
он [o | — — — НИ НН БЕНЕН БЕНЕН 
Dar [жт [LULA 


3.4 Pin Status and GPIOs 


Ball Power 
NO  |Ball Name H/L/Hiz | Pin State — | H/L/Hiz | Pin State — | Domain 


AE18 | RFSDAO GPIO1 INPUT(WPD) INPUT(WPD) VIO1V8 
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AE19 | RFSCKO GPIO2 INPUT(WPD) INPUT(WPD) VIO1V8 


L 
[Mz ____|мома __ 


r 


HIZ 


) 
) 
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N28 UOTXD аР1042 H OUTPUT1 H OUTPUT1 VIO1V8 


2 
үгө 
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115001 СРІО79 L INPUT(WPD INPUT(WPD) VIO1V8 


M26 ) L 
INPUT(WPD) 
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KEYIN2 GPIO116 | L INPUT(WPD INPUT(WPD) VIO1V8 


K29 ) L 
INPUTWPD) 


3.5 |O MUX CENTRAL PIN RF Register Address Map 
Base address: 0xE42A0000 
Base address(Set Reg): 0хЕ42А0400 
Base address(Clear Reg): OXE42A0800 
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[ошым [Name [шш — — — — — _ 
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0x0290 SIMRST2 SIMRST2 
0x0294 SIMCLK1 SIMCLK1 
0x0298 SIMDAT1 SIMDAT ‘1 


351 РІМ СТВІ гедо 


Cen [э [oo] ==] ЕЗ ЕЛЕЕ [т [ж [лә [тв [лт [15] 
еј отан А | 
и гре 
ШІНЕЛЕЛЕЛЕЛЕШЕЛЕЛЕЛЕЛЕЛЕЛЕНЕНЕЛЕНЕН 


PIN CTRL regO func сід 


Peel DP PP PPP) PPP) 


PIN CTRL1 


Field Name Type | Set/Cle | Reset Description 
ar Value 
[ þa) | | е | 


3.5.2 PIN CTRL regi 


ICHEREIEIEIEZEIEIJEIEJEIEREIEIEJEAE] 


PIN CTRL reg1 func cfg 


м 


МЕ.“ ". . а“ | _-_---_| 
Beset | о | о | о | о | о | о [о [ооо | о| о |о | о | | г 
ЕЛИСУ И ИЗ тоа 


PIN CTRL reg1 func cfg 


ese [o КЕКЕ 
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(oR SPREADTRUM 


PIN CTRL1 


5С9853ІЧА Device Specification 


Field Name Type | Set/Cle | Reset Description 
ar Value 


[em | || ше 
1'һ0 


spspi_clk_pin_in_s | [10] 
el 


spspi- csn pin in - 
sel 


2 
Е 


spspi do pin іп s 
el 


2 
= 


spspi_di_pin_in_s 
el 


adi_sync_pin_out_ 
el 


D 20 


a 
2) 
= 


cmrst_pin_out_sel 


2 
= 


cmpd_pin_out_sel 


| 
BW 
| СУ 


UT vul i 


SPSPI CLK pin selection 
0: use SPSPI CLK 
1:use SD2 CLK 


ЅРЅРІ CSN pin selection 
0: use SPSPI СОМ 
1: use SD2 Врз 


SPSPI DO pin selection 
0: use SPSPI DO 
1:use SD2 DO 


SPSPI DI pin selection 
0: use SPSPI DI 
1: use 502 СМО 


SENSOR HUB ACTION pin selection 
0: output ADI SYNC 
1: output XTL_EB1 


CMRSTO pin out selection 
0: dcam sensor rstO[0] 
1: асат sensor rstO[1] 


CMPDO pin out selection 
0: pad out страо[0] 
1: pad out страој] 
U1RXD pin selection 


0: use pin UTRXD 
1: use pin SIMRSTO 


[ — ja] ЕН ЕС СЕН 


3.5.3 PIN CTRL reg2 
0x00000008 PIN CTRL2(0x00000000) 


PIN CTRL reg2 


| PINCTRLAOxO0000) | PINCTRL гед2 | 
БИШЕ пе egre pede] e ed eae ee 
пе — 


PIN_CTRL_reg2_func_cfg 


PIN_CTRL_reg2_func_cfg 
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PIN CTRL2 


Field Name Type | Set/Cle | Reset Description 
ar Value 


mal | | | ее 7 


uart5 sys sel UART5 system control select: 
3'h000: AP UARTA controller 
3'h001: LTEDSP UARTO controller 
3'h010: LTEDSP UART1 controller 
3'h011: CM4 UARTO controller 
3'h100: CM4 UART 1 controller 
3'h101: WTLCP WCI2 controller 


SIM2 system control select: 
1'bO: AP SIMO controller 
1'b1: PUBCP SIM2 controller 


SIM1 system control select: 
1’b0: AP SIMO controller 
161: PUBCP SIM1 controller 


SIMO system control select: 
1’b0: PUBCP SIMO controller 
1’b1: AP SIMO controller 


UART1 system control select: 
3'h000: AP UART 1 controller 
3'h001: PUBCP UARTO controller 
3'h010: CM4 UARTO controller 
3'h011: CM4 UART1 controller 
3'h100: TGDSP UARTO controller 
3'h101: LTEDSP UART (1 controller 
3'h110: LTEDSP UART2 controller 
3'h111: reserved 


uart4 sys sel [17:15] RW UARTA system control select: 
3'h000: AP UARTA controller 
3'h001: TGDSP UARTO controller 
3'h010: LTEDSP UART 1 controller 
3'h011: LTEDSP UART2 controller 
3'h100: reserved 
3'h101: CM4 UARTO controller 
3'h110: CM4 UART1 controller 


uart3 sys sel [14:12] RW UARTS system control select: 
3'h000: AP UARTS controller 
3'h001: TGDSP UARTO controller 
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Field Name Type | Set/Cle | Reset Description 
ar Value 


3'h010: LTEDSP UART 1 controller 
3'h011: pd UART2 controller 
3'h100: reserved 
3'h101: CM4 UARTO controller 
3'h110: CM4 UART1 controller 
uart2 sys sel [11:9] UART2 system control select: 
3'h000: AP UART2 controller 
3'h001: PUBCP UARTO controller 
3'h010: reserved 
3'h011: CM4 UARTO controller 
3'h100: CM4 UART1 controller 


(СЕЛИН И жее _ ---- 


n— Sys sel 5 y UARTO system control select: 
3'h000: AP UARTO controller 
3'h001: PUBCP UARTO controller 
3'h010: LTEDSP UART 1 controller 
3'h011: LTEDSP UART2 controller 
3'h100: CM4 UARTO controller 
3'h101: CM4 UART1 controller 


зала брза је [WW | T [UART2 and ОАТ Toop soet 
[vanes ops је |я/ | — И UARTZ and UART3 loop solet — — 
айм бөре [m] [RW —[ [о ОЕ 
[amia оре јо mw |__| Tho | окт and UARTS Toop soet — 


3.5.4 PIN_CTRL_reg3 
0x0000000C PIN_CTRL3(0x00032380) PIN_CTRL_reg3 


| " |з1 | 30 | 20 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
С о 3. ми 


PIN_CTRL_reg3_func_cfg 


PIN_CTRL_reg3_func_cfg 


Preset fo Do 


PIN_CTRL3 


V0.3 Spreadtrum Communications, Inc., Confidential and Proprietary 108 of 2330 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


EP SPREADTRUM | 5С9853ІЧА Device Specification 


Field Name Type | Set/Cle | Reset Description 
ar Value 


этш | | шше — — 


wüdrst out sel [23:21] | RW S'hO Watch Dog Rst select 
3'b000:ap мад tst 
3'b001:ca53 wdg rst 
3'b010:Ite мад rst 
3'b011:tg wdg rst 
3'b100:agcp wdg rst 


[qm] јанма 


iis2 sys sel [17:14] | RW 4'hC 1152 system control select: 
4'b0000: AP IISO controller 
4'b0001: AP IIS1 controller 
4'b0010: АР 152 controller 
4700011: AP 153 controller 
4'b0100: РОВСР 1150 controller 
4'b0101: TGLDSP IISO controller 
4'b0110: TGLDSP IIS1 controller 
4'b0111: TGLDSP IIS2 controller 
4'b1000: reserved 
4'b1001: reserved 
4'b1010: reserved 
4'b1011: reserved 
4'b1100: VBC IISO controller (default) 
4701104: VBC IIS1 controller 
4701110: VBC IIS2 controller 
4'b1111: VBC IIS3 controller 


151 sys sel [13:10] RW 4'h8 151 system control select: 
4'b0000: AP IISO controller 
4'b0001: AP IIS1 controller 
4'b0010: AP IIS2 controller 
4'b001 1: AP IIS3 controller 
4'b0100: PUBCP IISO controller 
4'b0101: TGLDSP IISO controller 
4'b0110: TGLDSP IIS1 controller 
4'b0111: TGLDSP IIS2 controller 
4'b1000: (default) 
4'b1001: reserved 
4'b1010: reserved 
4701011: reserved 
4'b1100: VBC IISO controller 
4'b1101: VBC IIS1 controller 
4'b1110: VBC IIS2 controller 
4'b1111: VBC IIS3 controller 


150 sys sel 150 system control select: 
4'b0000: AP IISO controller 
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Field Name Type | Set/Cle | Reset Description 
ar Value 


1: AP IIS1 controller 
Н деј АР 152 controller 
4700011: АР 153 controller 
4700100: PUBCP 150 controller 
4700104: TGLDSP 150 controller 
4700110: TGLDSP 1151 controller 
4700111: TGLDSP 152 controller 
4’b1000: reserved 
4’b1001: reserved 
4’b1010: reserved 
4’b1011: reserved 
4701100: VBC 150 controller 
4701101: VBC 1151 controller 
4701110: VBC 1152 controller (default) 
4'b1111: VBC IIS3 controller 


iis23 loop sel 152 and 153 loop select(IIS2CLK input 
and IIS3CLK output) 

1513 loop sel [4] 151 and 153 loop select(IIS1CLK input 
and IIS3CLK output) 

iis12 loop sel [3] 151 and 152 loop select(IIS1CLK input 
and IIS2CLK output) 

1503 loop sel [2] 150 and 153 loop select(IISOCLK input 
and IIS3CLK output) 

1502 loop sel [1] 150 and 152 loop select(IISOCLK input 
and IIS2CLK output) 

1501 loop sel 150 and 151 loop select(IISOCLK input 
and П51СІК output) 


3.5.5 PIN CTRL reg4 


ICHEREIEIEIEZEIEJEIEIEIEREIEIEIEAE] 


PIN CTRL reg4 func cfg 


rese | o pp e О ОСЗ О ОСЗ ОС ОСЗ ОС ОЗ О СЗ СЗ ОСЗ 
ПС КЕ | та | па Е ЕС о С |» |" е Е е Е Е СЗ ИСО 


PIN_CTRL_reg4_func_cfg 


PIN_CTRL4 
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Field Name Type | Set/Cle | Reset Description 
аг Value 


a] 


156 sys sel [30:27] 156 system control select: 


4'b0000: AP IISO controller 
4'b0001: AP IIS1 controller 
4'b0010: AP IIS2 controller 
4'b001 1: AP IIS3 controller 
4'b0100: PUBCP 150 controller 
4'b0101: TGLDSP IISO controller 
4'b0110: TGLDSP IIS1 controller 
4'b0111: TGLDSP IIS2 controller 
4'b1000: reserved 

4'b1001: reserved 

4'b1010: reserved 

4'b1011: reserved 

4'b1100: VBC IISO controller 
4'b1101: VBC IIS1 controller (default) 
4'b1110: VBC IIS2 controller 
4'b1111: VBC IIS3 controller 


154 system control select: 
4'b0000: AP IISO controller 
4'b0001: AP IIS1 controller 
4'b0010: AP IIS2 controller 
4'b001 1: AP IIS3 controller 
4'b0100: PUBCP IISO controller 
4'b0101: TGLDSP IISO controller 
4'b0110: TGLDSP 151 controller 


ИШЕН SEPT NN 

155 sys sel [26:23] 155 system control select: 
4'b0000: AP IISO controller 
4'b0001: AP IIS1 controller 
4'b0010: AP 152 controller 
4'b001 1: AP IIS3 controller 
4'b0100: PUBCP IISO controller 
4'b0101: TGLDSP IISO controller 
4'b0110: TGLDSP 151 controller 
4'b0111: TGLDSP 152 controller 
4'b1000: reserved 
4'b1001: reserved (default) 
4'b1010: reserved 
4701011: reserved 
4'b1100: VBC IISO controller 
4'b1101: VBC IIS1 controller 
4'b1110: VBC 1152 controller 
4'b1111: VBC IIS3 controller 


154 sys sel [22:19] 
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Field Name Type | Set/Cle | Reset Description 
ar Value 


GLDSP 1152 controller 

| и 2. 

471001: reserved 

471010: reserved (default) 
4'b1011: reserved 

4'b1100: VBC IISO controller 
4'b1101: VBC IIS1 controller 
4'b1110: VBC IIS2 controller 
4'b1111: VBC IIS3 controller 


153 sys sel : | 153 system control select: 
4720000: АР IISO controller (default) 
4700001: AP 151 controller 
4700010: AP IIS2 controller 
4700011: AP 153 controller 
470100: РОВСР 1150 controller 
4'b0101: TGLDSP 150 controller 
4700110: TGLDSP 1151 controller 
4700111: TGLDSP 152 controller 
4’b1000: reserved 
4’b1001: reserved 
4’b1010: reserved 


4'b1011: reserved 


4701100: VBC IISO controller 
4701104: VBC IIS1 controller 
4'b1110: VBC 1152 controller 
4'b1111: VBC 153 controller 


i2c_inf4_sys_sel [14:13] | 1224 system control select: 
2'h00: AP І2С5 controller 
2701: CAM І2С0 controller 
27110: CAM I2C 1 controller 
211: CM4 I2C1 controller 
i2c inf3 sys sel [12:11] | 1223 system control select: 
2'h00: AP І2С4 controller 
2701: СМА І2С0 controller 
27110: СМА І2С1 controller 
i2c inf2 sys sel [10:9] : 12С2 system control select: 
2'h00: AP І2С2 controller 
2701: СМА І2С0 controller 
27110: СМА І2С1 controller 
i2c_infi_sys_sel [8:7] | 1221 system control select: 
2'h00: AP І2С1 controller 
2701: СМА І2С0 controller 
27110: СМА 12С1 controller 
2711: AON 12С0 controller 
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Field Name Type | Set/Cle | Reset Description 
ar Value 


ee шә 


VSIM2_ms Т ee oque No used, VSIM ms moved to G13 pin 
reg 


VSIM1 ms БЕН ee No used, VSIM ms moved to G13 pin 
reg 

VSIMO ms LEM LAB И No used, VSIM ms moved to G13 pin 
reg 


i2c infO sys sel [1:0] RW 2'hO 1220 system control select: 
2'h00: АР 1220 controller 
2701: CAM І2С0 controller 
2'h10: CAM I2C 1 controller 


3.5.6 PIN CTRL reg5 
0x00000014 РІМ СТВІ 5(0х0000ЕҒ00) РІМ CTRL гед5 


| " |з1 | 30 | 20 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
Меј оо C | 


PIN_CTRL_reg5_func_cfg 


PIN_CTRL_reg5_func_cfg 


w 
авзо С О ee E О С 551151] 


PIN CTRL5 


Field Name Type | Set/Cle | Reset Description 
ar Value 
ва | О ООО 


gpio_inf7_sys_sel | [27] RW GPIO90 control select: 
1’b0: AON gpio[90] 
1’b1: СМА gpio[7] 

gpio_inf6_sys_sel | [26] RW GPIOS89 control select: 
1’b0: AON gpio[89] 
1'b1: CM4 gpio[6] 


gpio inf5 sys sel | [25] GPIO88 control select: 
1’b0: AON gpio[88] 
1'b1: CM4 gpio[5] 
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gpio_inf4_sys_sel | [24] 


gpio inf3 sys sel 
gpio inf2 sys sel 
gpio infí sys sel 
gpio infO sys sel 


card det sel [19:17] 


D 


20 


D 


20 


2 
= 


simO det sel 
ap simO bd eb 
ap emmc bd eb 
ap sdio2 bd eb 
ар зао! bd eb 
ар 5400 bd. eb 
рирер 50100, bà е 


D 20 D 20 D 20 D 


= 
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GPIO87 control select: 
1’b0: AON gpio[87] 
1'b1: СМА gpio[4] 
СРІОЗ9 control select: 
1’b0: AON gpio[39] 
1’b1: СМА gpio[3] 
GPIO38 control select: 
1’b0: AON gpio[38] 
1’b1: СМА gpio[2] 
СРІОЗ4 control select: 
1’b0: AON gpio[34] 
1’b1: СМА gpio[1] 
GPIO33 control select: 
1’b0: AON gpio[33] 
1’b1: СМА gpio[0] 


sd card plug-in/out detect select: 
3'b000: ap sd сага (sdio0) 
3'b001: ap sd card (sdio1) 
3'b010: ар sd сага (sdio2) 
3'b011: етіс card 

3'b100: pusbp sd card. 


simO card plug-in/out detect select: 
1'b0: pubcp simO 

1'b1: ap simO 

battery plug-in/out detect enable 
1'b0O:disable 

1'b1:enalbe 


battery plug-in/out detect enable 
1'b0O:disable 
1'b1:enalbe 


battery plug-in/out detect enable 
1'b0O:disable 
1'b1:enalbe 


battery plug-in/out detect enable 
1'bO:disable 
1'b1:enalbe 


battery plug-in/out detect enable 
1'b0O:disable 
1'b1:enalbe 


battery plug-in/out detect enable 
1'b0O:disable 
1'b1:enalbe 
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pubcp_sim1_bd_e battery plug-in/out detect enable 
b 1'bO:disable 
1'b1:enalbe 


battery plug-in/out detect enable 
1'b0O:disable 
1'b1:enalbe 


test dbg mode4 [4] test debug mode 4 enable 
1'b0O:disable 
1'b1:enalbe 


test dbg mode3 | test debug mode 3 enable 


1'b0:disable 
1'b1:enalbe 


test dbg mode2 { test debug mode 2 enable 
1'b0O:disable 
1'b1:enalbe 


test dbg modet [1] | test debug mode 1 enable 
1'b0:disable 
1'b1:enalbe 


test dbg modeO test debug mode 0 enable 
1'b0:disable 
1'b1:enalbe 


3.5.7 PIN CTRL reg6 


Cen Ги [oo [= [=] or [5 [25 [аз [зе [т | » [лә [тв [лт [15] 


PIN_CTRL_reg6_func_cfg 
Type 


PIN_CTRL_reg6_func_cfg 


PIN_CTRL6 


Field Name Type | Set/Cle | Reset Description 
ar Value 
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SP_EIC_DPAD3__ | [31:24] | RW 870 SP EIC data[3] input selection. 

SEL 
There is a full switching matrix, SP EIC 
data[0] can select input from 
GPIO[0]- GPIO[255] 


SP EIC DPAD2 | [23:16] “| „(е | SP EIC data[2] input selection. 
SEL 
SP_EIC_DPAD1_ | [15:8] “| LE SP ЕС data[1] input selection. 
SEL 
SP_EIC_DPADO_ У | ee | SP EIC data[0] input selection. 
SEL 


3.5.8 PIN CTRL гед7 

= |“ [о] 2] 2] 7] 6 [25 [24 [23 [22 [2 | 2 [19 [ [7] 6] 
СЕ ИСТЕСЕН 
Pest | о | о | о | о | о | о | о | о | о | о [оо [оо | о | о] 
| B |) та | 1з | 12 [атто [о је | 7 | е | 5 ја [зо | 1 [0] 


PIN_CTRL_reg7_func_cfg 


PIN_CTRL7 


Field Name Type | Set/Cle | Reset Description 
ar Value 
SP_EIC_DPAD7_ | [81:24] d БЕКА SP EIC data[7] input selection. 
SEL 
SP EIC DPADG | [23:16] еј |“ SP EIC data[6] input selection. 
SEL 


SP EIC DPAD5 | [15:8] DAN SP EIC data[5] input selection. 
SEL 

SP EIC DPAD4 еј Bü SP EIC data[4] input selection. 
SEL 


3.6 Pin Control Register Table Specification 


Description: Pin control register share the same bit format shown as below: 
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3.6.1 Central Pin Control Register Bit Info 


Offset Address Central Pin control register (reset value depends) 


[ PN NAME RES 
ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕНШЕЛЕЛЕЛЕДЕІ 
Ly 


РІМ МАМЕ. 
sel 


Ісі 


[Reset | 
ЕСНЕЛЕЛЕЛЕЛЕМЕНЕЛЕНЕМЕНЕЖЕЖЕЛЕИЕВЕН 


Note: 


"РМ_МАМЕ" represents each pin. Function 1, 2, 3, 4 of each pin is detailed in Pin 
Multiplexed Function List, the default value of each control bit is detailed in Memory Map. 


РІМ NAME sel [5:4] R/W Function select: 
2'b00: FunctionO 
2'b01: Function1 
2'b10: Function2 
2'b11: Function3 
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3.6.2 Side Band Pin Control Register Bit Info for INTC Family 


Offset Address Other Pin control register (reset value depends) 


| _ EN Nane нео 
EE п» зет. 


Reserved РІМ NAME . PIN NAME PIN NAME PIN NAME PIN NAME 
hysctl = m nslew pslew nstr pstr 


slp_ 


Tie fr a ааа СС Елі 


Моіе: 


“РІМ МАМЕ” represents each ріп. Function 1, 2, 3, 4 of each ріп is detailed іп Pin 
Multiplexed Function List; the default value of each control bit is detailed in Memory Map. 


[31:30] | Reserved = 0 | 


— NAME hysctl [29:28] — buffer hysteresis enable. 


Active High. 


PIN NAME nstaticen | [27] Pull down static legs enable. 


Active High 


PIN NAME pstaticen | [26] Pull up static legs enable. 


Active High 


PIN NAME nslew [25:24] Pull down slew enable. 


Active High 
PIN NAME pslew [23:22] 


PIN NAME nstr [21:20] 
PIN NAME pstr [19:18] 


PIN. NAME ret [17] 


PIN NAME dslp en [16:13] 


Pull up slew enable. 
Active High 


Pull down strength enable. 
Active High. 


Pull up strength enable. 
Active High. 


Retention enables. 
Active High. 


Pin sleep with subsystems: 
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PIN NAME fun wpus | [12] 


PIN NAME wpdo2 [11] 
PIN NAME wpus2 [10] 


PIN NAME poc 


PIN NAME iso value 


PIN NAME func wpd 


РІМ NAME func мри uli 


[7] 
[ a 
кы „НИ 
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[16] sleep with aon_sys 

[15] sleep with wtl_cp_sys 
[14] sleep with pub_cp_sys 
[13] sleep with ap_sys 
Weakly pull up min 5k enable. 
Active Low 

(pullupenbk b lv) 

Weakly pull down min 5k 
enable. Active Low 
(pulldnenbk b lv) 

Weakly pull up min 1k enable. 
Active Low 

(риішрепік b lv) 

Powergood enable for normal 
functional is Active high. For 


software, This signal has been 
de-assert before power is off. 


When pin in deep sleep mode, 
this register value applies to pad 
output port. 


Weakly pull up min 30k enable. 
Active Low 

(pullupen3Ok b lv) 

Weakly pull down min 30k 
enable. 

Active Low 

(pulldnen3O0k b lv) 


Reserved 


Weak pull up control in chip 
deep sleep mode 


Weak pull down control in chip 
deep sleep mode 


Input enable control in chip 
deep sleep mode 


output enable control in chip 
deep sleep mode 
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3.6.3 Sideband Control Register Bit Info for SPRD Family 


Offset Address Other Pin control register (reset value depends) 


ШЕПТІ 
| ви | за | 30 | 29 | 22 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | to | 10 | 17 16, 


PIN_ 
Reserved Е 
— E 


ЕИЕЛЕЛЕЛЕЛЕЛЕЛЕНЕЛЕЛЕИЕНЕЛЕНЕЛЕНЕН 


ai ШЕ TN | 


| Type | 


Note: 


"PIN NAME'" represents each pin. Function 1, 2, 3, 4 of each pin is detailed in Pin 
Multiplexed Function List, the default value of each control bit is detailed in Memory Map. 


[qmm | | Rem y 
[  qem | [тше 


[16:13] R/W 44 Sleep mode enable: 
PIN МАМЕ slp еп BITO: Sleep with AP sleep 
BIT1: Sleep with PUBCP sleep 
BIT2: Sleep with WTLCP sleep 
BIT3: Sleep with AONSYS sleep 


PIN NAME fun wpus | [12] RAN Weak Pull up control when 
function mode 


мам nse [un [Raw опат опао 
ааг | | deme 00 


PIN NAME iso value Output value to pad, when sleep 
mode 

PIN NAME fun wpu Pull up control when function 
mode 

PIN NAME fun wpdo Pull down control when function 
mode 
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[ ІСТЕН ІСТЕН [ [Ree — — 


PIN NAME slp wpu [3] R/W Pull up control when sleep 
mode 

PIN_NAME_slp_wpdo НЕ БЕ ЕЕЕ Pull down control when sleep 
mode 


PIN_NAME_slp_ie [1] R/W Input enable control in chip 
deep sleep mode 

PIN МАМЕ 5р oe RAN Output enable control in chip 
deep sleep mode 


3.6.4 SD MS register 


OxE42A101C SD MS(0x00000000) | ___50м5 | 
0х E42A141C SD_MS SET 50 М5 SET 


0x E42A181C SD_MS CLR SD_MS CLR 


| Bit_| 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | ve | 17 | 6 | 


Reserved 


| Name | 
| > ООО 


Set/CIr S/C 


SD 


| Туре | 


Field Name Type | Set/Cle | Reset Description 
ar Value 


[me qma | qe је 


SD SL = ——— Default. When 1.8v/3.0v power off, 
SL=1 is a option 


SD_ret [2] RW $/С 0: normal mode 
1: retension mode. Output keep stable, 
regardless of input value 
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SD_ms [1] RW 5/С If SD ms enis 1, this SD ms bit select 
IO voltage: 
0: 3.0v 
1: 1.8v 


SD ms en RW S/C 0: IO voltage automatic selected. 
1: IO voltage is controlled by 50 ms bit 


3.6.5 SIM MS register 


0x00000024 SIM MS(0x00000000) | || SMMS — | 
0x00000424 SIM MS SET SIM MS SET 


0x00000824 ОМ MS CLR ОМ MS CLR 


| Bi | зт | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | z1 | 20 | 19 | 19 | 17 | еј 
| Мате | Reserved 
туре | 


ET 


IM 
Res B Е Ж SIM | SIM | SIM | SIM | SIM P SIM | SIM = SIM | SIM К 
егу 25 15105 2r 2 AÁ 11 1_ a Or 0_ - 
ms ms ms 

ed L L L et ms et ms et ms 
_en _en _еп 


С СИ 


Set/CIr 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ПЕН c ЕСЕН ШЕЕ 


SIM2 force sleep ЕЕ pin force sleep 
0: SIM2 pin normal mode 
1: force SIM2 pins to deep sleep mode 


SIM1_force_sleep || RW $/С SIM1 рт force sleep 
0: SIM1 pin normal mode 
1: force SIM1 pins to deep sleep mode 


SIMO_force_sleep | [12] RW $/С SIMO pin force sleep 
0: SIMO pin normal mode 
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SIM2_SL [11] SIM2 pins control 
0:normal mode 
1:power off sleep mode 
When 51М2 IO power off mode, write 
this bit to 1 to decrease power leackage 
on VDDIO 


SIM1 SL [10] SIM1 pins control 
0:normal mode 
1:power off sleep mode 


When SIM2 IO power off mode, write 
this bit to 1 to decrease power leackage 
on VDDIO 


SIMO SL 


51М2 ret 


SIMO pins control 

0:normal mode 

1:power off sleep mode 

When SIM2 IO power off mode, write 
this bit to 1 to decrease power leackage 
on VDDIO 

0: normal mode 

1: retension mode. Output keep stable, 
regardless of input value 

If SIM2 ms enis 1, this SIM2 ms bit 
select IO voltage: 

0: 3.0v 

1: 1.8v 


И - 

SIM2_ms_en 0: IO voltage automatic selected. 
1: Ю voltage is controlled by SIM2_ms 
bit 


0: normal mode 


1: retension mode. Output keep stable, 
regardless of input value 


SIM1 ret 


SIM1 ms 
SIM1 ms en 


If SIM1 ms enis 1, this SIM1 ms bit 
select IO voltage: 


0: 3.0v 
1: 1.8v 


0: IO voltage automatic selected. 

1: IO voltage is controlled by SIM1 ms 
bit 

0: normal mode 


1: retension mode. Output keep stable, 
regardless of input value 


S/C If SIMO ms enis 1, this SIMO ms bit 
select IO voltage: 


SIMO ret 
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0: 3.0v 
1: 1.8v 


MEN ms en 0: IO voltage automatic selected. 
E ш voltage is controlled by SIMO_ms 
3.6.6 CLK AUX sel register 


СЕК АЏХ1 sel(0x00000000) 
| Bit |31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 


Reserved 
Set/Clr 


Reserved 


ЕЕ 


CLK_AUX1_sel 


Field Name Type rds Reset Description 
Value 


e erp [ee Te — 


сік aux1 sel 0: — pin normal function 
1: SIMRST2 pin output 32K clock. 
This bit override function sel bit in 
central pin reg 


3.6.7 CLK AUXO sel register 


0xE42A8058 CLK AUXO sel(0x00000000) CLK AUXO sel 
0xE42A8458 СЕК AUXO sel SET CLK AUXO sel SET 


ШЛИЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛІЕЛЕЛІЕК 
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еј ка 
еј е 


Reserved 


веза | КЕКЕ 


СЕК AUXO sel 


Field Name Type | Set/Cle | Reset Description 
ar Value 


[me [ene [qe је 


ск auxO sel 0: — pin normal function 
1: СОК AUXO pin output 32K clock. This 
bit override function sel bit in central pin 
reg 


3.6.8 CLK АЏХ2 sel register 


ICHEREIEIEIEZEIEIEIEIEIEREIEIEJEAE] 


Reserved 
Set/Clr 


Reserved 
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CLK_AUX2_sel 


Field Name Type | Set/Cle | Reset Description 
ar Value 


СС [mue [se СИ 


ск aux2 sel 0: — pin normal function 
1: CMMCLK pin output 32K clock. 
This bit override function sel bit in 
central pin reg 


3.6.9 POC control register 


For INTC family IO cells, each group of IO cells have one POC signal, controlled by one pin reg's poc bit. 
The detail is show as below 


pin group 2 3 5 8 9 10 12 


2d EXTINT5 | 051. TE | ЕХТІМТ11 | UOTXD | CMPD1 | RFSENO | U4TXD 


3.7  Strapping Pins 


0: USB download(no time out) 
1 U1TXD usb dload en 1 
1:UART download 


0:PMU enter halt debug pause state 


2 U4TXD arm boot mdO 1 
1: Normal 
00:BIA VISA/OBS(for ASIC), 

3 U2TXD arm boot тај eMMC boot(for Romcode) 
01:SD boot(no time out) 11 


10: Reserved 
11:eMMC boot 
0:USB2.0 Fullspeed download 


5 ADI D arm boot md3 1 
1:USB2.0 Highspeed download 


4 ADI SCLK arm boot md2 
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3.8 PAD Information 
3.8.1 Digital Pad Type Description 


Table 3-4 Digital Pad Type Description 


Name Area Description 


SPSCBC2 8X* 60um*60um Bi-direction Pad with Enable Controlled Pull- 
Down & Pull-Up Resistor. Programmable 
Driver Strength 2mA/4mA/6mA/8mA. No 
tolerance function. The Schmitt trigger input 
function can be control by the SE 
signal.SE=1, Schmitt input enable.SE=0 
Schmitt input disable. RPU: WPU/WPUS: 
(00, 01, 10, 11]=[0, 4.7K, 20K, 1.8K] 


SPSEBC2 24X* 60um*60um Bi-direction Pad with Enable Controlled Pull- 
Down & Pull-Up Resistor. Programmable 
Driver Strength 100/66/50/33/20/100hm at 
TT corner. No tolerance function. The 
Schmitt trigger input function can be control 
by the SE signal.SE=1, Schmitt input 
enable.SE=0 Schmitt input disable. Using 
for EMMC/SD interface 
(VDDIO-1.8V/1.2V). ВРУ: WPU/WPUS: 
[00, 01, 10, 11]=[0, 4.7K, 20K, 1.8K] 


ip733cp3pxcfiobpsretmv | 60um*60um Intel Bi-direction Pad with Enable Controlled 
ewtop Pull-Down & Pull-Up Resistor. 
Programmable Driver Strength 
35/50/75/1400hm at TT corner. 
Programmable soft pull-up: 1K/5K/30K, Pull- 
down: 5K/30K 
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SPSCSD3_HL 60um*200um Bi-direction 180d33 Pad with Enable 
Controlled Pull-Down & Pull-Up Resistor. 
Programmable Driver Strength 3.8.2 5 
100/66/60/50/40/35/30/20оћт at TT corner. PSC 
No tolerance function. The Schmitt trigger BC2 
input function can be control by the SE 8X 
signal.SE=1, Schmitt input enable.SE=0 = 
Schmitt input disable. RPU: WPU/WPUS: Truth 
(00, 01, 10, 11]=[0, 4.7K, 20K, 1.8K] Table 
Input 
functi 
on 
C=P 
AD&I 
E, 
A PAD C IE OE WPU | WPUS WPDO | WPDI 
Input X 0 0 1 0 X 0 0 
X 1 1 1 0 0 X 0 0 
Output 0 0 0 0 1 0 X 0 0 
1 1 0 0 1 0 X 0 0 
Inout 0 0 0 1 1 0 X 0 0 
1 1 1 1 1 0 X 0 0 
Tri State X HZ 0 0 0 0 X 0 0 
X HZ 0 0 0 0 X 0 0 
Pull up X 1 0 0 0 WPU/WPUS: [00, | 0 0 
01, 10, 11]=[0, 
4.7K, 20K, 1.8K] 
Pull Down Х 0 0 0 0 0 Х 1 0 
ІО Power- Х 1 x Х Х Х Х 1 
down 
Driver Strength Select Function: 
DRV[1 | DRV[0] 
] 
0 0 2mA 
0 1 4mA 
1 0 6mA 
1 1 8mA 
DC Parameter: 
SS TT FF 
Vr Schmitt trig. Low to High threshold point (1.2V) X 0.80V X 
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Vr- Schmitt trig. High to low threshold point (1.2V) X 0.39V X 
Vr Schmitt trig. Low to High threshold point (1.8V) 1.20V X 
Vr Schmitt trig. High to low threshold point (1.8V) 0.64V Х 
WPU/WPU 
S: [00, 01, 
RPU | Pull-up resistor(1.8V) 10, 11]=[0, 
4.7K, 20K, 
1.8K] 
RPD | Pull-down resistor(1.8V) 33K 50K 66K 
lavg | Active Current@100MHZ,FF Corner,30pf loading Х Х 4mA 
Ist Standby Current Х Х «0.1uA 
loZ Tri-state output leakage current (Q Vo-3V or OV X X «0.1uA 


AC Parameter: 
The data simulation is SS corner, Cloading=0.3pf, Cpad-30pf/15pf, VDDIO=1.8V, Temp=125C, 


Delay Path Rise Time(ns) Fall Time(ns) Rise Delay(ns) Fall Delay(ns) 
PAD->C 0.193 0.198 0.437 0.327 
A-PAD 2тА 491 4.766 3.379 3.54 
4тА 2.569 2.491 2.452 2:31 
бтА 1.829 1.778 2.168 2.193 
8тА 1.609 1.548 1.891 1.921 
3.8.3 SPSEBC2 24X 
Truth Table: Input function C=PAD&IE, Output function : PADZA&OE 
A PAD C |IE [ОЕ | WPU WPUS МР | WPDI 
DO 
Input X 0 0 1 0 X 0 0 
X 1 1 1 0 0 X 0 0 
Output 0 0 0 0 1 0 X 0 0 
1 1 0 0 1 0 X 0 0 
Inout 0 0 0 1 1 0 X 0 0 
1 1 1 1 1 0 X 0 0 
Tri State X HZ 0 0 0 0 X 0 0 
X HZ 0 0 0 0 X 0 0 
Pull up X 1 0 0 0 0 0 : Nores. 0 0 
0 1: 4.7K 
1 0:20K 
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1 1:1.8K 
Pull Down Х 0 0 0 0 0 Х 1 0 
ІО Power-down | X Х 1 Х Х Х Х Х 1 
When the VDDIO=1.8V: TT@25C 
DRV[2] | DRV[1] | DRV[O] | Nominal Note 
Impedance 
1 0 0 100оһт Option 
1 0 1 ббоћт Option 
1 1 0 500hm Same the 000 
1 1 1 ЗЗоћт Same the 001 
0 0 0 50ohm Mandatory 
0 0 1 33ohm Option 
0 1 0 20оһт Option 
0 1 1 10оһт Option 
When VDDIO=1.8V , 
The data simulation is SS corner, clk=208MHz,Cloading=0.2pf, post simulation data. 
‚ VDDIO=1.8, Temp=25C, Rise time and falling time are based in (1096-9096) VDD/VDDIO. 
Delay Path Cpad Rise Fall Rise Fall 
Time(ns) Time(ns) Delay(ns) Delay(ns) 
PAD->C 0.15 0.19 0.61 0.40 
A-PAD | 100оһт | 3pF 1.34 1.51 1.42 1.59 
ббоћт | 5pF 1.29 1.46 1.45 1.62 
50ohm | 8pF 1.41 1.60 1.46 1.65 
ЗЗоћт 10pF 1.15 1.31 1.55 1.55 
гдоћт | 15pF 1.11 1.26 1.54 1.54 
10оһт | 15pF 0.74 0.83 1.34 1.34 
3.8.4 ip733cp3pxcfiobpsretmvewtop 
Design Spec: 
Process technology P1273.3 
Core Power supply range 0.75 to 1.1v 
IO power supply range 1.62 to 1.89v. 
Temperature range -40 to 110 
X-dimension 67.2um 
Y-dimension 62.244 
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Output Freq 


100MHz with a max load of 10pf 


input Freq 200MHz with a max load of 0.15pf 
Weak pull up 1K/5K/30K 

Weak pull down 5K/30K 

Characteristic impedance 35/50/75/140 ohm 


Hysteresis >100mv (programmable) 
A PAD С IE OE WPU | WPUS WPD 
Input X 0 0 1 0 0 X 0 
X 1 1 1 0 0 X 0 
Output 0 0 0 0 1 0 X 0 
1 1 0 0 1 0 X 0 
Inout 0 0 0 1 1 0 X 0 
1 1 1 1 1 0 X 0 
Tri State X HZ 0 0 0 0 X 0 
X HZ 0 0 0 0 X 0 
Pull up X 1 0 0 0 WPU/WPUS: [00, | 0 
01, 10, 11]=[0, 
4.7K, 20K, 1.8K] 
Pull Down X 0 0 0 0 0 X 1 
IO Power- X 1 X X X X X 
down 


Driver Strength Select Function: TT corner/1.8v/25C 


DRV[2] | DRV[1] | DRV[0] | Spec 
Corner. 

0 0 0 100 

0 0 1 66 

0 1 0 60 

0 1 1 50 

1 0 0 40 

1 0 1 35 

1 1 0 30 

1 1 1 20 


Output impedance=0.5VDDIO/Ipad. 
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DC Parameter: 
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55 TT FF 
Мт+ | Schmitt trig. Low to High threshold point (1.8V) 1.20V 
VT- Schmitt trig. High to low threshold point (1.8V) 0.64V X 
WPU/WPU 
5: (00, 01, 
RPU | Pull-up resistor(1.8V) 10, 11]=[0, 
4.7K, 20K, 
1.8K] 
RPD | Pull-down resistor(1.8V) 33K 50K 66K 
lavg | Active Current@100MHZ,FF Corner,30pf loading Х Х 4mA 
Ist Standby Current Х Х «0.1uA 
loZ Tri-state output leakage current (Q Vo-3V or ОМ X X «0.1uA 
3.8.6 SPVBIAS L 
Pin Name: 
Pin Name Description 
VDDIO uhv 1.8v or 3.0 V io power supply. 
VDD18 ehv 1.8v io power supply 
VDD nom Vddcore power supply 
Vss Ground 
V18L ІО ring Internal 1.8v (for 3.0v model) /Ov(for 1.8v model) supply. 
P2P2P IO ring Internal bias voltage 
РІРЗР IO ring Internal bias voltage 
P2P2N IO ring Internal bias voltage 
P1P3N IO ring Internal bias voltage 
MSI 3 ІО ring Internal model select signal. 
MSIL 18 ІО ring Internal model select signal. 
MS MS=Vddcore. 1.8v model. MS=0, 3.0v model. 
SL SL=0 Default. When 1.8v/3.0v power off, SL=1 is a option. 
PD PD=0 function model. PD=1,low leakage model. 
MS EN MS ЕМ=0, auto select 1.8v or 3.0v model by IO circuit. 
MS_EN=Vddcore, select 1.8v or 3.0v model by software soluation. 
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RET Data retention enable. RET=RTC Vddcore. input. 
RETI Retention enable to control signal pad.Output. 


For the power on/down sequence, Please refer the below figure: 


= і E d iti A ч i 
ңеш tothe Tolowing че 1.8V mode operat! Refer to the following figure for 3.0V mode operation. 


E - pm. 


VDDPST18 = 1.8V 


EE MEN С VDDPST18 =11.8У 
VDDPST = 1.8V / \ 
/ \ OO iy зу ^ 
[= у 
MS (VDD core signal) м MS control ріп = 0 (low) 


180D33 IO family include SPVBIS/SPSCSDS H cell. 
SIM card/SD card frond-end application figure: 


V0.3 Spreadtrum Communications, Inc., Confidential and Proprietary 133 of 2330 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


EP SPREADTRUM | 5С9853ІЧА Device Specification 


4 Electrical Specification 


4.1 DC specification 


4.1.1 Absolute maximum ratings 


The functionality is subject to the absolute maximum/minimum values listed in Error! 
eference source not found.. Do not exceed these parameters or the part may be damaged 
permanently. Operation at absolute maximum ratings is not guaranteed. 


Table 4-1 Absolute maximum ratings 


Sms [Parner СС [ e Ur 


Maximum ESD stress voltage, Human Body Model, 
V any pin to any supply pin, either polarity or any pin 
max ESD | to all non-supply pins together, either polarity. Three 


stresses maximum. 
Maximum DC Input current for any non-supply pin 


Ambient temperature 
Storage temperature 


4.1.2 Recommended operating conditions 


The recommended operating conditions is list in table 


Table 4-2 Recommended operating conditions 


ЕСИ [reme [owe [men [мы Tu 


Core supply voltage 
CPU supply voltage 
GPU supply voltage 


[BINE | аон веру оное | 37 | та | зе [Y] 


umm смероштиаше | — | в | [v 
ГГ...” [вв PHY cov simpy vores | 3: | за | 3$ ју 
C | USE2 PHY esee |____ 105 | [у] 
ГОО" [мрт ов зорлана | Гај [у] 
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эте [эте | Мт [їн] мы [бш 
юрю месото _|"___| о» | || 
C |ә eem |9 | шш ики 


Temperature зепзог1 supply 1.7 1.8 1.98 
voltage and USB2 PHY 1.8V supply 
voltage 


Temperature sensor0 supply 
БО 16-0 7 


4.1.3 Thermal characteristics 


The thermal characteristics are as shown in Table 4-3. 


Table 4-3 Thermal characteristics 


Theta JA Junction-to-Ambient thermal resistance Air flow: 0 m/sec °C/watt 


4.1.4 ESD characteristics 


The ESD characteristics are shown in table 


Table 4-4 ESD characteristics 


Human body model MIL STD 8836, method 3015.7 


Charged-device model JESD22-C101-C 


4.1.5 DC characteristics 


The typical core voltage (VDD) is 0.84 V and the I/O supply (VDDIO) is typically at 1.8 V. The power 
pins should be connected with a decoupling capacitor to ground (VSS, VSSIO).For the following 
table, Tamo = -40 to +85 °C, VSS = 0 V (ground), and all voltages are measured with respect to VSS, 
unless otherwise specified. 


Table 4-5 DC characteristics 
Symbol Parameter Conditions | Min | Typical | Max | Unit | 
V0.3 Spreadtrum Communications, Inc., Confidential and Proprietary 135 of 2330 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


КРВ SPREADTRUM | SC9853l-IA Device Specification 
ђињи ______|Раштеег ___| Gonaltons | ми турса] Max | Unt | 


Deep sleep The whole chip is 

cütrënt in deep sleep mA 
mode 

power-down The whole chip is 

cuien powered down by uA 
software 


Digital supply voltage: pins VIO1 


voltage 


Digital supply voltage: pins VIO2 


voltage 


Digital supply voltage: pins VSIMO 


voltage 


Digital supply voltage: pins VSIM1 


voltage 


Digital supply voltage: pins VSIM2 


voltage 


Digital supply voltage: pins VSD 


Digital supply 1.62 3.3 V 
voltage | | 


Digital supply 1.62 1.98 \ 
voltage | | 


Digital supply 
voltage 


Digital supply 
voltage 


Digital supply voltage:pins VEMMC 
УЕММС Digital suppy | _ |1 | - | $98 | v | 
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[Symbor [Parameter | Conanions [ Мт [Typical wax | Uni | 
Ы әне | ОИ ООО o | 


Digital supply voltage: internal VDD 


Digital core supply V 
voltage 


Sleep mode digital 
core supply 
voltage 


CPU Core supply 
voltage 


Digital input 


Input voltage V 
LOW-level d 
Input (01845 0.7 
Input leakage 

lu +2 ША 
сштепі 


Digital output 
Output voltage a 2.45) 
LOW-level Tum 
(programmable) 
At Isource zs 2,4,6,8 
Vpad 
Analog supply voltage 
Baseband supply 
voltage 


mA 
(programmable) 
Efuse 
programming 
supply voltage 
0582 PHY 3.3У 
supply voltage 


Output voltage 


HIGH-level ee 


USB2 PHY 1.05V 

supply voltage 

МІРІ DSI 1.05V д 

supply voltage 

MIPI CSI 1.05V 1.05 

supply voltage 

LVDSRF 1.8V 1.7 1.8 1.98 V 
supply voltage 
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E TN a STR 


Temperature 
sensor1 supply 
voltage and USB2 


PHY 1.8V supply 
voltage 


Temperature 
sensorO supply 
voltage 


Note1: Vpad means the power supply voltage at the corresponding pad. 


4.2 AC characteristics 
A pin's AC characteristics include input and output capacitance, which determine loading for 
external drivers or other load analysis. The AC characteristics also include a de-rating factor, 
which indicates how much faster or slower the AC timings get with different loads. 


Table 4-6 Standard input, output and 1/0 ріп AC characteristics 


[Symbol [Parameters [| Мт троа | Me [unis — 


pea n A | fe 


Output de-rating falling edge on all standard 
output and I/O pins, from 30 pF load 207 nei PF 


Note: The AC specifications are tested with a 30 pF load as indicated in Figure 4-1 Test circuit of 
an I/O pin 


ub 


L 30pf 


Figure 4-1 Test circuit of an I/O pin 
The output capacitance and de-rating falling edge are measured under the condition of 
maximum driving strength: 24 mA (9 1.8 V. 


For the following tables, Тать = -40 to +85 °C, VSS = 0 V (ground), and all voltages аге 
measured with respect to VSS, unless otherwise specifie 
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Table 4-7 AC characteristics 


бутна [Parameter Gomes | Мт теа | но | От 


пак Master clock 26 MHz 
frequency 


Digital input 


Әә месе UE NE MEN 


Digital output 


TR Output rise time Output load = 20 pF 2 
ТЕ Output fall time Output load = 20 pF 2 


Master clock 
amplitude 


Real-time clock input 


Frequency tolerance | Standard deviation 
СВИ MN Ж; 


4.3 Performance specification 


4.3.1 LVDSRF 


4.3.1.1 DC specification 


Table 4-8 Tx DC specifications 


RL=100 
Transmit TxSw<1:0>=2’'b00 | -28% | 60 +28% 
Мод) Differential | TySw<1:0>=2b01 | -28% | 120 428% | ту 
output voltage 
TxSw<1:0>=2’b11 | -28% | 240 +28% 
Change in 25 mV 
EAM те 
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output voltage 
magnitude 
between logic 
states 


Steady-state RL=100 


Үстіх common- | ТХСОМ<1:0>-2901 | 1096 | Avdd/2.0 | +10% 
mode output 


voltage 
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Changes in 
steady-state 
common- 
Амети mode output 25 mw 
voltage 


between logic 
states 


Single-ended 
Zos output 50 Q 
impedance 


4.3.1.2 AC specification 


Table 4-9 Tx AC specifications 


MIN TYP MAX 


Cnear Near-end 1 2 pF 
capacitor to 
ground 


Cfar Near-end 1 2 pF 
capacitor to 
ground 


tr Differential R=100, 
output signal TXSWS<1:0>=2’b11 | 90 
rise time 

(20%-80%) 


tf Differential R=100, ps 
output signal TXSWS<1:0>=2’b11 | 99 270 
fall time (80%- 
20%) 


ps 
270 


Changes in 
common- 
/ANVcmtx mode output 50 100 mVpp 
voltage when 
random bit 
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stream in 


4.3.1.3 Operating Voltage and Power consumption 


Table 1. | Operating voltage and Power consumption 


Analog Supply Operation 
Current(CUR2X_EN=1’b1,TX 
SW=2’b11,fs=1.2G) 


Digital Supply Operation *ТХРАТА< 4.6 mA 
Current 9:0>=10°h2a 

a 
Leakage AVDD 5 uA 
Leakage VDDCORE 25 uA 


Notes: the power consumption is estimated. Need update after the real circuit tested 


4.3.2 Phase-Locked Loop 


Table 4-10 Performance of the phase-locked loop 


Digital power 0.84 
Power suppl 
Analog power [ер 
Input clock сои External coupling capacitor | External coupling capacior | | 1000 о 
capacitor 


а | jw | 
wus — — — | | me | јо 


mwa ë f БЕ ТЕН БЕН ЕЕЕ 
(gm. БЕН ООС БЕН ТЕ 
(m, ë | | ]w - 
hus ë f | wm | [ме | 
mu —  ] БЕСТЕН ИНС 
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[Parameter | Conditonsicommens [Win] yp | Wax [Unt | 
ЕЕЕ —LHrL 2-8 
mus ë [ [>= | [мш | 
тотадыр [меи [| | s» | је | 
томе ООО О | [€ | 
| — Мни и A 


meme — pw | [+з am 
mee [э | [+з КЕНЕН 
wem [э ОИ СОЗ nw 
bem — pw | [oe I 
шта — pw — fe [I 
са — pw pew 
bem СРО Ч ОСИ НИСКИ 
Meme pw ои 


мел ы Ne НИ СИ 
ына. 0.84V | o | ("А | 


4.3.3 USB 2.0 PHY 


The USB 2.0 PHY is fully compliant with USB 2.0 specifications. It's own PLL can generate 480MHz clock 
for its usage. Please refer to Universal Serial Bus Specification revision 2.0 at 


http://www.usb.org/developers/docs 
4.3.4 MIPI CSI 


4.3.5 MIPI DSI 


4.3.6 Automatic power control DAC 


One general DAC is used to control power ramping and gain. It is a 10 bits D/A converters with a 
programmable-gain output driver. Special offset cancellation is applied in the DAC. 


Table 4-11 Performance of the АРС DAC 


ет —  GomdionsCommens | min | Typist | max [Uni 


wey | Гора Гај | 
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[Parameter | Conationicomments “| Мт [турн] wax [Unt | 
ЕСТІ: — | | 
ЛЕСІП — | — а | - [+ јав 


саме ______| — рај Гај 
нивите рој Гер јо 
тита — | ао ја | 
Шәй oadeapactance | — | Геј је | 


4.3.7 Temperature Sensor 


This IP is a temperature-to-digital converter using an on-chip band-gap temperature sensor and Sigma- 
Delta A-to-D conversion. Overall accuracy is | C(typical) from 


This IP can be configured for different operation conditions. It can be set in normal mode to periodically 
monitor the ambient temperature, or chop mode to enchance sense accuracy and in shutdown mode to 
minimize power consumption . 


Table 4-12 Performance of the temperature Sensor 


ЕГІП  [coranonscommens | Mm | Typist | Wax [Uni 
помора | |. | [оз је 
ражи ___| ____________ ма ОО 


4.3.8 26MHz Buffer 


This 26M buffer block is used to generate 26MHz clock for PLL and other circuit blocks. It includes two 
sine buffers, one sine driver, one square driver, and one band-gap. The output of this 26M buffer block 
can be used to configure the output of sine wave or square wave. 


Table 4-13 Performance of the 26MHz Buffer 


meer  |бәмйолабантега | mm [турм нас [Uni 


Гомер, [бир ое | 08 | ово у | 
имај | 5 || 
имање | [т | чај mw | 
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[Parameter сомнолбәттень | ме [турен] wax [Unt | 
Баас ИЕ 


Total supply quiescent 
current of whole block 


| Power down current | down current 


4.3.9 Band-gap 


This Band-gap is used to provide zero temperature coefficient currents into APC DAC and SAR ADC and 
generate corresponding zero temperature coefficient reference voltage. This module provides several 
branches of 20uA, 10uA, 5uA zero temperature coefficient currents. Figure shows a simplified block 
diagram of this Band-gap. 


Table 4-14 Performance of the Band-gap 


amer оомйолыбәнтень | min [Typis | wax [Uni | 


Een вне | Геј | 
ССИ СНИ СИСА ја | 
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5 AON Subsystem 


5.1 Overview 


AON means power always on domain. Mainly included: 


MCU: CORTEX M4 


+ + + + + + + + + + 


5.2 Processor 


BUS: NIC400 AON main matrix and SP ahb matrix. 

SP RAM 256KB and AON RAM 196KB and EFUSE 

TrustZone protect resource access. 

JTAG debug system (DJTAG). 

PMU for power management. 

DMA with AHB interface in SP system support fast transfer mass storage data. 
DMA with AXI interface in AON system support fast transfer mass storage data. 
Function DMA: which can access registers and RAM directly for test function easily. 
Peripherals: Timer, watchdog, UART, (РС, SPI, PWM and etc. 
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ARM Cortex M4 is used in AON sub system. And 96K bytes instruction memory and 160K bytes 


data memory is added for the processor. The processor has 6 running frequency to be selected. Max and 


default running frequency is 153.6 MHz. The others are 4Mhz,26Mhz,96Mhz,100Mhz,128Mhz which are 


from different PLL or RC. 


5.3 CM4 memory map 


0000_0000~0002_7FFF 


AON SP IRAM (160KB) 


0002_8000~0003_FFFF 


AON SP DRAM(96KB) 


0004_0000~1FFF_FFFF 


reserved 


2000_0000~2001_1FFF 


reserved 


2001_2000~2002_1FFF 


AP SLP RAM(64KB) 


2002_2000~2002_2FFF 


PUBCP BOOT КАМ(АКВ) 


2002_3000~2002_37FF 


DSP BOOT КАМ(2КВ) 


2002_3800~2002_5FFF 


LDSP SHARE RAM(10KB) 


2002_6000~2002_6FFF 


TGDSP SHARE RAM(AKB) 


2002 7000-2002 7FFF 


CP MultiMode RAM (4KB) 
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2002_8000~2002_FFFF 


AP RTIT IRAM(32KB) 
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2003_0000~2003_OFFF 


AON LP RAM(32KB) 


2003_1000~4FFF~FFFF 


reserved 


5000_0000~500_FFFF SP AHB REG 
5001_0000~5003_FFFF | reserved 
5004_0000~5004_FFFF SP System Timer(64KB) 
5005 0000-5005 ЕЕЕЕ | SP Timer (64КВ) 


5006 0000-5006 ЕЕЕЕ 


SP EICO (64КВ) 


5007_0000~5007_FFFF 


SP EIC1 (64KB) 


5008_0000~5008_FFFF 


SP WDG (64K) 


5009 0000-5009 FFFF 


SP UARTO (64K) 


500A 0000-500A FFFF 


SP UART1(64K) 


500B 0000-500B FFFF 


SP GPIO (64K) 


500C 0000-500C ЕЕЕЕ | SPI2CO 

500D 0000-500D ЕЕЕЕ | SP 12С1 

500E 0000-500E FFFF | SP GPIO EIC 
500F 0000-500F ЕЕЕЕ | SP SPI 

5010 0000-50FF FFFF | reserved 

5100 0000-51FF FFFF | SP DMA config 
5200 0000-5FFF FFFF | reserved 


6000 0000-9FFF FFFF 


SP access DDR(1G) 
Mainly for function DMA. 


A000 0000-BFFF FFFF 


reserved 


C000 0000-С000 FFFF 


PUBO DDR Global Control 


C001 0000-СОО1 FFFF 


PUBO Global REG 


C002 0000-C002 FFFF 


PUBO AXI BUSMONO 


C003 0000-C003 FFFF 


PUBO AXI BUSMON1 


C004 0000-С004 FFFF 


PUBO AXI BUSMON2 


C005 0000-С005 БЕБЕ 


PUBO AXI BUSMON3 


C006 0000-С006 FFFF 


PUBO AXI BUSMON4 


C007. 0000-C007 ЕЕЕЕ 


PUBO AXI BUSMON5 


C008 0000-СООВ FFFF 


reserved 


COOC 0000-СООС FFFF 


PUBO matrix S3 device DFI/DDR test/bist mode(64KB) 


COOD 0000-COOE FFFF 


PUBO matrix S4 device DFI/DDR test/bist mode(128KB) 


COOF 0000-COF7 FFFF 


reserved 
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COF8_0000~COF9_FFFF 


SP access СК5 coresight SOC to PUBCP 
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COFA_0000~COFB_FFFF 


SP access CR5 debug space to PUBCP 


COFC_0000~COFD_FFFF 


CR5 coresight SOC to PUBCP 


COFE_0000~COFF_FFFF 


CR5 debug space to PUBCP 


C100_0000~CFFF_FFFF 


STM coresight to PUBCP 


D000 0000-D7FF FFFF 


reserved 


D800 0000-D8FF FFFF 


to access PUB. CP 0x20xx xxxx 


D900 0000-D9FF FFFF 


to access PUB. CP Ох2Ахх хххх 


DAOO 0000-DAFF FFFF 


to access PUB. CP 0x40xx xxxx 


ОВОО 0000-DFFF FFFF | reserved 

E000 0000-ЕЗЕЕ FFFF | reserved 

E400 0000-E403 FFFF | ADI Master 

E404 0000-E404 FFFF | AON System Timer - FRT 
E405 0000-Е405 FFFF | AON Timer 

E406 0000-E406 FFFF | Security GPIO 

E407 0000-E407 ЕЕЕЕ | RFTISYS 

E408 0000-Е408 FFFF | АОМ 12С 

E409 0000-E409 FFFF | Cross Trig debug from CPUs to BIA 
Е40А 0000-E40A FFFF | MBOX 

Е40В 0000-Е40В FFFF | GPU TS РКЕ 

Е40С 0000-Е40Е FFFF | reserved 


E40F_0000~E40F_FFFF 


Default Slaver 


E410_0000~E410_2FFF 


analog group 2 control register 


E410_3000~E410_5FFF 


analog group 4 control register 


E410_6000~E410_8FFF 


analog group 6 control register 


E410_9000~E410_BFFF 


analog group 8 control register 


E410 СООО-Е410 EFFF 


analog group 10 control register 


E40F_0000~E40F_FFFF 


reserved 


E411_0000~E411_2FFF 


analog group 12 control register 


E411_3000~E411_FFFF 


reserved 


E412_0000~E412_FFFF 


MPLLO APB interface 


E413_0000~E413_FFFF 


MPLL1 APB interface 


E414 0000-E417 FFFF 


USB2 PHY APB interface 


E418 0000-E418 FFFF 


CSIO PHY APB interface 


E419 0000-E419 FFFF 


CSI1 PHY APB interface 
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E41A_0000~E41A_FFFF 


reserved 
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E41B_0000~E41B_FFFF 


DSIO PHY APB interface 


E41C_0000~E41C_FFFF 


DSI1 PHY APB interface 


E41D_0000~E41D_FFFF 


reserved 


E41E_0000~E41E_FFFF 


CZPLL APB interface 


E41F_0000~E41F_FFFF 


DSIPLL APB interface 


Е420 0000-Е420 ЕЕЕЕ | AP ЕІС2 
E421_0000~E421_7FFF | AP EICO 
E421 8000-E421 FFFF | АР EIC1 
E422 0000-Е422 FFFF | AP TimerO 


E423 0000-E423 FFFF 


AP System Timer 


E424 0000-E424 FFFF 


Efuse controller 


E425 0000-E425 FFFF | Key Pad 

E426 0000-E426 FFFF | AON PMW 

E427 0000-Е427 FFFF | AON BIA freq DFVS 

E428 0000-E428 FFFF | AON GPIO 

E429 0000-E429 FFFF | AON Low Power Ctrl matrix Reg 
E42A 0000-E42A FFFF |PIN Reg 

Е42В 0000-E42B FFFF | PMU reg 


Е42С 0000-Е42С FFFF 


PMU implement reg 


E42D_0000~E42D_3FFF 


AON CKG(clock generator) 


E42D_4000~E42D_7FFF 


DDRO CKG(clock generator) 


E42D 8000-E42D FFFF 


reserved 


Е42Е 0000-Е42Е FFFF 


AON АРВ Reg 


E42F_0000~E42F_FFFF 


GPU/DDR THM Reg 


E430_0000~E430_FFFF 


Common APB Reg 


E431_0000~E431_FFFF 


BaselA Watch Dog 


E432 0000-Е432 ЕЕЕЕ | AP Timer 1 

E433 0000-E433 ЕЕЕЕ | AP Timer 2 

E434 0000-E434 FFFF | Central Debug Control 
E435 0000-E435 FFFF | AP INTCO 

E436 0000-E436 FFFF | AP INTC1 

E437 0000-E437 ЕЕЕЕ | AP INTC2 

E438 0000-E438 FFFF | АР INTC3 


E439 0000-E439 7FFF 


Security GPIO EIC 
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E439_8000~E439_FFFF 


Security GPIO EIC1 
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E43A_0000~E43A_FFFF | BIA ТНМ1 
E43B_0000~E43B_FFFF | BIA ТНМО 
E43C_0000~E43F_FFFF | Reserved 
E440_0000~E440_FFFF | VBC 
E441_0000~E441_FFFF | AUD 

E442 0000~E445 FFFF | Reserved 
E446 0000-Е446 FFFF | SEC RTC 
E447_0000~E447_FFFF | All CP EIC 
E448 0000-Е448 ЕЕЕЕ | PUBCP WDG 
E449 0000-Е449 ЕЕЕЕ | PUBCP SYST 
E44A 0000-Е44А FFFF | PUBCP TMR 


Е44В 0000-E44B FFFF 


BIA voltage DVFS CPUO 


Е44С 0000-E44C FFFF 


BIA voltage DVFS CPU1 


E44D 0000-E44D ЕЕЕЕ 


Bus monitor TMR 


E44E 0000~E44E_FFFF 


reserved 


E44F_0000~E44F_FFFF 


AON SERDES Debug 


E450_0000~E45F_FFFF 


Spin Lock Control 


E460_0000~E46F_FFFF 


AON DMA 


E470_0000~E47F_FFFF 


reserved 


E480_0000~E480_FFFF 


Security TZPC register 


E481_0000~E483_FFFF | reserved 
E484 0000-E484 FFFF | Security ТМВ 
E485 0000-Е485 БЕБЕ | Reserved 
E486 0000-Е486 FFFF | Security WDG 
E487 0000-Е487 FFFF | Reserved 


E488 0000-Е488 FFFF 


Security register 


E489 0000-Е489 FFFF 


Security Debug Register 


E48A_0000~E4FF_FFFF | reserved 
Е500 0000-ЕЕЕЕ ЕЕЕЕ | reserved 
F000 0000-ЕЕЕЕ ЕЕЕЕ | reserved 
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5.4 Internal memory controller 


5.4.1 Internal RAM controller 


MEM Physical AP(BIA) PUB_CP(CR5) WTL_CP(LDSP) WTL_CP(TGDSP) SP(CM4) 
ОХЕ600 0000 
BIA (boot rom 
KB KB ' 
2 8 stack, РМ) 
32 K B 0хЕ600 2000 
BIA (PM, wake 
Е и на ) 
32KB р/5 өер 
OxE601 1FFF 
32 K B 0хЕ601 2000 0x0001 8000 0x3001 8000 0х3001 8000 0х2001 2000 
SPL (low power 
биа mp3 buffer) 
32KB P 
0xE602_1FFF 0x0002_7FFF 0x3002_7FFF 0x3002_7FFF 0x2002_1FFF 
0xE602_2000 0x2002_2000 
4KB Share IRAM 
0xE602_2FFF 
0хЕ602 3000 0х0000 1000 
2KB 
always on 0х3000 0800 
10KB DSP Share MEM 
0х3000 2ҒҒҒ 
28КВ Share IRAM | Share IRAM гс 3000 z 
4KB DSP Share MEM 
0x3000_3FFF 
0x3000_4000 0х3000 4000 
4КВ Multi Mode MEM | Multi Mode MEM 
OxE602 7FFF 0x0000 5FFF 0x3000 4FFF 0х3000 4ҒҒҒ 0х2002 7FFF 
0хЕ603 0000 0х0003 0000 0х3003 0000 0х2003 0000 
4KB AONLP MEM | AONLPMEM | AONLPMEM | AONLPMEM | AONLP MEM 
OxE603 OFFF 0х0003 OFFF 0х3003 ОҒҒҒ 0х3003 ОҒҒҒ 0х2003 ОҒҒҒ 
OxE602 8000 0х0002 8000 0х3002 8000 0х3002 8000 0х2002 8000 
32KB 32KB RTIT RAM 
OxE602 ЕЕЕЕ 0x0002 ЕЕЕЕ 0x3002_FFFF 0x3002 FFFF 0x2002 FFFF 
OxE604 0000 0х0000 0000 
Sensor Hub 
32KBx5 
P-RAM 
256KB OxE606 ТҒЕҒ 0x0002 7FFF 
| Sane H b 0х0002 8000 
n-alw: n 
un-always о 32KBx3 ensor Hu 
OxE607 FFFF 0x0003 FFFF 


5.4.2 Internal ROM controller 
NA. 


5.5 SP DMA controller 


SP has one AHB interface DMA which is used by DDR initialization. 


Base Addr Range Addr Map Description 


5100 0000-51FF FFFF SP DMA configuration register 


5.5.1 Overview 


DMA Controller support fast data transfers to off-load the processor. With DMA, specific devices on 
AHB and APB can complete quick data movement from/to memories, internal RAM or External SRAM. 
DMA Controller can also be used to connect any two devices other than memories, as long as they can 
be addressed in memory space.the external request or software can start dma,when dma moves data is 
done,will give the response to the operator,the operator can get the response by the interruption status. 
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DMA can support 32 channels and 64 external request,when multi-channel is working,the arbiter will 
select one channel then let it work itself. 


The below is DMA architecture 


Dma_req[63:0] DMA_CFG „ 


> Master 


DMA_ARB DMA АНВ ) 


Dma_ack[63:0] Req 
а СНМ REQ0-31 


АНВ Slave 


у One chn req 


Cfg_info 


и 
£5 
СЕ 
с 
[7] 


RAM IF 


SS CFG INFO ~ DMA_CTRL 


Figure 5-1 DMA architecture diagram 


5.5.2 Features 


e АМВА2.0 AHB Specification. 

e Two 32-bit AHB masters for read and write operation. 

• One AHB 32-bit slave for configuration only supports word access to АНВ slave port. 
e Support Byte/Half-word/word transfer on AHB Read/Write Master. 

e Not support AMBA ERROR/RETRY/SPLIT response. 

e Support AMBA NSEQ/INCR4/INCR8 transaction, INCR4/INCR8 configurable. 

e AHB Master Big-endian or Little-endian. 

e Support 32 channels assigned to hardware request by Channel ID; 

• One physical channel shared by 32 Logic channels. 


e  4-level configurable priority. 0 has the highest and З have the lowest priority. For the channels 
with the same priority, robin-round would be preferred. 


e Asynchronized/Synchronized hand-shake request & acknowledge. 
e Accept request from both hardware and software. 

e  Un-aligned word accesses, for both read and write operation. 

• Byte/Half-word switch scheme. 

• Support link list for scatter and gather transfer. 

• Configurable fragment wait time between two successive fragments. 
• One request for fragment/block/transaction/link-list. 

e Automatically disable channel after requests done. 

e Support 128K-1 byte fragment length. 


• Support 128K-1 byte block length (Block length may be less than fragment length in Standard 
Channel, while forbidden in Full channel). 
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• Support 256M-1 byte transaction length. 

• Support transfer step, ranged from – (82K-1) bytes to (32К-1) bytes, only for full DMA channel. 
e Support fragment step, ranged from – (32К-1) bytes to (32К-1) bytes, only for full DMA channel. 
• Support block step, ranged from — (128M-1) bytes to (128M-1) bytes, only for full DMA channel. 
e  Address-fix transfer for either Source side or destination side. 

e  Address-wrap transfer for either Source side or destination side. 

• Pause DMA or pause logical channel. 

• Interrupt of fragment, block, transaction and link list, with raw and masked status. 

• Interrupt of Error configuration, and support errors status. 

• Support hardware request to бе re-allocated by Channel ID. 


• Support automatically sleep when all requests served, and wakeup when hardware request 
active; 


• Support software retention if power domain of DMA shut down; 


55.3 Function Description 
5.5.3.1 Standard & Full DMA Channels 


There are two types of DMA channels. One is called “Standard” DMA channel, and the other is “Full” 
DMA channel. 


For most applications, a standard DMA channel would be sufficient, with least configurations and simplest 
control flow. AHB sequential transfer and FIFO transfer would be efficiently managed, with byte, half-word 
or word size. 


For special applications, such as image rotation or complex data arrangement, Full DMA channel support 
address wrap transfer, configurable transfer step and link list mode. 


5.5.3.2 Data Structure 


For Standard DMA channel 


Fragment 1 Fragment 2 Fragment X 


Block 


Figure 5-2 Standard channel data structure 
For Full DMA channel 
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Fragment 1 Fragment 2 Fragment X 


Block 1 Block N 


- Fragment Step 


= 
2 
di Му ~~ 
si 
М. 


Fragment | ———————_5 Fragment 2 ------> <— Fragment x 


Figure 5-3 Full channel data structure 


5.5.3.3 DMA Pause 


There are two levels of pause action implemented in DMA controller. 


One is “controller pause” suitable for the whole DMA controller. Once the controller pause occurred, the 
DMA controller would stop all the channels after the current fragment/block completed, hold the accepted 
and subsequently requests. DMA would not sleep during pause state. 


The other is “channel pause” suitable for the single DMA channel. When the channel pause occurred, the 
channel would be temporarily hold and stop all the transfer action. 
5.5.3.4 Channel Priority and Arbitration 


Each channel may be configured to be one of total 4 level priorities, to effective manage the bandwidth 
among all logical channels. If there is more than one request occurring, DMA controller would firstly judge 
their priorities and then select the highest one to serve. 


For the channels having the same level priority, DMA controller would serve them by Round-robin way. 


V0.3 Spreadtrum Communications, Inc., Confidential and Proprietary 153 of 2330 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


EP SPREADTRUM | 5С9853ІЧА Device Specification 


Figure 5-4 Channel priority and arbitration 


5.5.3.5 Address Fix Mode 
Both Standard and Full DMA channel support address-fix transfer, on either source or destination side. 
This mode is optimized for UART/SPI etc peripherals, and fragment length "FRAG. LEN" would be 
configured equal to the FIFO watermark. 

5.5.3.6 Address Wrap Mode 
Full-DMA channel support data movement of ring-buffer and double-buffer, as illustrated below. Once the 


address reaches the “WPPT”, the next address jumps to the “WPTO” address after completing the 
“WPPT” data transfer. 


WRAP TO 


Src/Dest Address 


WRAP PTR 


Figure 5-5 Full-dma wrap mode 1 
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Src/Dest Address 


WRAP PTR 


WRAP TO —— 


Figure 5-6 Full-dma wrap mode 2 
5.5.3.7 Endian & Data Switch 


DMA controller would be configured to be big-endian or little-endian on AHB master ports. The detailed 
information on AHB big-endian and little-endian would be preferred to AMBA2.0 Specifications. 


Beside AHB master endian configuration, each channel would separately switch data as scheme below: 
5.5.3.8 Un-aligned Word Access 


Word access on AHB bus must be address aligned to word boundary. If DMA was configured to 
read/write un-aligned address with word size, DMA would first read/write 1-3 bytes, and then move word 
by word. For the last 1-3 bytes, DMA probably had to read/write them by bytes, as illustrated below. 


To improve bus efficiency, DMA would directly read unaligned address with word size, and discard 
redundancy byte when writing to the destination address. 


Src addr = 
0x4000 0001 


Read byte @src_addr 
Read byte @src_addr + 1 
Read byte @src_addr + 2 
Read word @src_addr + 3 
Read byte @src_addr +7 


Dest_addr = 
0x4000_ 10003 


Little-endian 


ШШ 
Write byte @src_addr 

9/817] 6| Write word @src_addr + 1 

| | | | Write word @src_addr +7 


For 
the memory space with un-aligned word access, Byte/Half-word/Word size access must be supported. 


For Full DMA channel, if the step of transfer different with the data size (the address is not successive), 
un-aligned word access would turn to be total byte access. 


5.5.3.9 Word Packing 


To maximum utilizing internal FIFO, and reduce AHB wait for un-aligned word access, byte or half-word 
would be packed into word internal DMA. 
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5.5.3.10 Channel Execution Flow 


Exec & (Link_en & ~link_done) CÇ > Exec& (~Link_en | 


link_done) 


oad_Chn_Src_Dest_Addr 
oad_Chn_Frag_Blk_Len 


Std_chn 
oad_Chn_Trsc_Len_Trsf_Step 


full_chn & !wrap_en 
Load_Llist_Trsc_len 
Load_Chn_Wrap_Ptr_To 
Load_Llist_Trsf_step 


Load_Llist_Wrap_Ptr full_chn & wrap_en 
Load_Llist_Wrap_To 


Load_link_ptr 
Load_Llist_Src_Addr 


Load Llist Dest Addr 
Load Llist Frag len 
Load Llist ВІК len 


rag Exec Update ВК Len 
Frag Exec Update Trsc Len Ен: occur 


Load_Llist_Link_ptr Load_Chn_Llist_Ptr_Frag_Step 


Load_Llist_Frag_step 


oad_Llist_Src_blk_step 
oad_Llist_Dest_blk_step 
Update_trsc_len 


Figure 5-7 Channel execution state 


Load Chn Src Dest Blk Step 
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5.5.3.11 Link List 


5.5.3.12 Hardware Request Re-allocated 


Every device (peripherals or accelerators) would be assigned to a hardware request, when 
DMA was implemented in SOC. DMA controller support each hardware request to be re- 
allocated to the Standard or Full DMA channels. 


5.5.3.13 Error Configuration 
1. Unaligned word access with un-successive address. 
2. Requestfor transaction or link list in Standard DMA channel. 
3. Zero Fragment/block length. 
4. Address wrap for Standard Channel. 


5.5.4 Control Registers 
5.5.4.1 Memory map 
ARM base address: 


Table 5-1 Register map table 


ие [е И 


0x001C DMA EN STATUS DMA Enable Status. 
0x0020 DMA BEBUG STATUS DMA Debug Status 
0x0024 DMA ARB SEL STATUS DMA Arbitrator Selection Status 


0х0028- 
0х1000 – | | 
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| зы (| 
Мане | 
fies С “м! 
сто ee АД 
сто [спор | СУ. 
сто Јемен | МОМ 
ЕСЕН NE 
соска 
мас омон 2 | 
ВПГ [отым | 
со омода | 
кес KED | 
се ЫЫ | ЕЕЕ 
ЕОМ СИ 
Fe ошент | 
к јет | (| 
Шаю мест | 
Ге Јачина | | 
БОШТО ЛИ || 
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zs eee | 
со MN 
| ені ЧИ 
сос масти ј МАС 
ск јот | СУ. 
| омоси МО» | 
сто јот ју. 
гео a о 
he thee s 
E ER 


Channel ID for request 1 
assignment. Corresponding 

922909 кчы, ч channel would serve the request 1 
after properly configured. 
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овал [ame је 
mme ао 
mma јо | — -  — 
mme [озсо —| — — 
mmc ЕЕ — | — -  — 
me  [|mowco — ООО 
mw [reoeo — ү — — -  — 
om [озсо ^| -  — — 
mmc  [|nomoo — —|  — -  — — 
ome [ronco — — | — — — 
mw [roec — | — — 
ome  [|woeop | -  — 
mc [ronco — | — - -  — 
ome [roso — | — 
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[onset aor [ame је 
mm feoeo — | —— — 
omm [ronco —| — -  — 
mmc је — —| — 
mmo [raoc — — | — -— — — 
mma [roco — —| — - —— 
mme јо | 
mmo [reac ООО 
omo је o — 
oma ЕЕ o 
mmm је J o S 
mmo ЕЕ [т — 
mmo  [mowco [у 
mms  [momoo — | ——— 
mmm ја 
mmc ЕЕ | 
mm» јо И 
mmm јо | SSS 
mms [вос | SSCS 
оа [roso | — —  — —  — — 


5.5.4.2 Register Descriptions 
5.5.4.21 ОМА PAUSE 


Description: 0x00 


Field Name Type | Reset Description 
Value 


ая RO [1560 јаве. | 


DMA PAUSE STATUS | [16] 1750 DMA Pause status. 
0 : In active state. 
1 : м Pause state. 


| ttt} fro јо |Resewvea __ 


DMA PAUSE RW 1'bO Active High, pause all the channels. 
Note: If “ОМА РАЏЕ" asserted active when the 
DMA is busy, DMA would finish the current 
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Note: 


5.5.4.2.2 DMA_FRAG_WAIT 


Description: 0x04 


Field Name Type | Reset | Description 
Value 


[rr [ro [sns 
DMA_FRAG_WAIT [15:0] 15b0 | Fragment Wait Time. With unit of AHB clock. 


Note: 


5.5.4.2.3 REQ PENDO EN 


Description: 0x08 


Field Name Type | Reset | Description 
Value 
REQ_PEND_EN[31:0] [31:0] | RW 3260 | Requests Pending Enable. 
Acitve high, enable ОМА REQ[31:0] to wakeup 
DMA, when MCU deep sleep; 


Note: 


5.5.4.2.4 REQ PEND1 EN 


Description: 0х0с 


Field Name Type | Reset | Description 
Value 


REQ PEND EN[63:32] | [31:0] | RW 3290 | Requests Pending Enable. 
Acitve high, enable DMA REQ[63:32] to wakeup 
DMA, when MCU deep sleep; 


Note: 


5.5.4.25 DMA_INT_RAW_STATUS 


Description: 0x10 


Field Name Type | Reset | Description 
Value 


DMA_INT_RAW_STATUS | [81:0] 3290 | DMA 32 Channels Interrupt Raw Status. 
0 : No Interrupt need to be served. 
1 : Interrupt need to be served. 
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Note: 


5.5.4.2.6 ОМА ІМТ МАЅК STATUS 


Description: 0x14 


Field Name Type | Reset | Description 
Value 


DMA_INT_MASK_STATUS | [81:0] 32’b0 | DMA 32 Channels Interrupt Mask Status. 
0 : No Interrupt need to be served. 
1 : Interrupt need to be served. 


Note: 


5.5.4.27 DMA_REQ_STATUS 


Description: 0x18 


Field Name Type | Reset | Description 
Value 


DMA_REQ_STATUS [31:0] 3290 | DMA 32 Channels Request Status. 
0 : No Request need to be served. 
1: Request need to be served. 


Note: 


5.5.4.28 ОМА ЕМ STATUS 


Description: 0х1с 


Field Name Type | Reset | Description 
Value 


DMA_EN_STATUS [31:0] 3260 | DMA 32 Channels Enable Status. 
0 : Channel Not Enabled. 
1 : Channel Enabled. 


Note: 


5.5.4.2.9 DMA DEBUG STATUS 


Description: Ox20 


Field Name Type | Reset | Description 
Value 


[meno roo [Rene  — — — — —] 
ЕСТІСІ feo [ro [reo [ома вува] 
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[free [ms је 
SRC_HREADY [17] RO [тт | Source Side HREADY status. 
DEST HREADY 6] (во |151 | Destination Side HREADY status. 


рю рија | 
Dues emus mes [no [sos [wewrswsau. | 
[src om starus [ms [no [ew [sweeseersusaus —  — | 
pest Fsm sratus [so [но [ew [резиновая —  — | 


Note: 


5.5.4.2.10 DMA ARB SEL STATUS 


0x24 


Field Name Type | Reset | Description 
Value 


[31:6] Во |260 | Reserved ^ 
n— 15:0) |RO |650 | Channel Arbitrator Selection Status; 


5.5.4.2.11 STD СНМ PAUSE 


Description: 0x00 


Field Name Type | Reset | Description 
Value 


n— PAUSE STATUS T 1'bO НИИ Pause status. 
If pause the current busy channel, 
"CHN PAUSE STATUS" would be observed after 
the fragment completed. Otherwise, 
"CHN PAUSE STATUS" would be updated as 
soon as CHN PAUSE changed. 


Yrs so meme —— 


CHN PAUSE RW | тро Channel Pause Enable. 
0 : Channel in active mode. 
1 : Channel pause. 
Active high, only pause the channel. If the 
CHN_PAUSE asserted when the channel is busy, it 
should be paused after the current fragment 
finished. 


Note: 
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5.5.4.2.12 STD_CHN_REQ 


Description: 0x04 


Field Name Type | Reset | Description 
Value 


[sem [sw [Reseed SSCS 
[mma — m m [no |owmenenem — — — — — — 


Note: 


5.5.4.2.13 STD СНМ СЕС 


Description: 0x08 


Field Name Type | Reset | Description 
Value 


атое) | во [sto |Reewed N NY | 


ERR_TYPE_STATUS [23:20] 4'bO Error Configure, which would be cleared when 
"ERR INT STATUS’ cleared: 
4750001 : Addr Wrap Error Configure; 
4'b0010 : Request Mode Error Configure; 
4'b0100 : Length Error Configure; 
4'b1000 :Unalign Error Configure; 


qmm qwe] SOS 


AHB BURST SEL [16] RW тро AMBA Burst Select: 
1760 : INCR8; 
1'b1 МОРА; 


|. ао |29 [Reserved | | 


CHN_PRIORITY [13:12] | RW 260 Channel Request Priority. Four level of Priority 
supported as list : 
2’b00 : Lowest priority. 
2'b01 : Secondary lowest priority. 
2'b10 : Tertiary lowest priority. 
2'b11 : Highest priority. 


[qms [m [se seme _ 
[ш [но [me јавив 
ШЕННЕН ТІНЕ po јана 
[и јо [me СЕТЕ 
[Jessi m [se аа 
[mz fo [aw [no [беште — — — — — — 


V0.3 Spreadtrum Communications, Inc., Confidential and Proprietary 165 of 2330 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


КЕЗ SPREADTRUM | 5С9853ІЧА Device Specification 


5.5.4.2.14 STD_CHN_INT 


Description: 0х0с 


Value 

ЕН ГТ [se [med 
CHN CFG ERR INT CLR [28] Error interrupt clear. 
ЕЕ СС 
фа 
СНМ BLK INT. CLR БІ Block done interrupt clear. 
IE UE FRAGMENT. INT. CLR Fragment done interrupt clear. 

[23:21] [RO |350 | Reserved | | | Reserved. | 


EE CFG_ERR_INT_MASK_STATUS | [20] 1'bO Configuration error masked 
interrupt status. 


mre Te [mee — 


En аз BLK INT MASK. STATUS = 1’b0 Ponet H Block Masked interrupts 
status. 
СНМ FRAGMENT INT MASK [16] T’bO Channel Fragment Masked 
е oe interrupts status. 
msaa [но [sm [Resme O i 


ИШИНЕ” Сани CFG_ERR_INT_RAW_STATUS ER И Configuration error raw interrupts 
status. 


її [о [mo [memes — — 
рија ја ано 
ну вит Raw starus ја [mo [roo [seeksoremmrersaus — 


CHN_ FRAGMENT INT. RAW. STATUS —— ка Fragment done Raw interrupt 
status. 


та [mo [эю meme —  — _ 


ЕНЕ сеа ERR INT ЕМ Configuration error interrupt 
enable. 
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в Te [m [eme — — S 
[m mo [mo [meme — S 


СНМ ВЕК INT. EN Block done interrupt enable. 
СНМ FRAGMENT INT. EN fo) = | RW} tbo | Fragment done interrupt enable. 


Note: 


5.5.4.2.15 STD_CHN_SRC_ADDR 


Description: 0x10 


Field Name Type | Reset | Description 
Value 
CHN SRC ADDR [31:0] Channel Source Address 


Note: 


5.5.4.2.16 STD CHN DEST ADDR 


Description: 0x14 


Field Name Type | Reset | Description 
Value 
СНМ DEST ADDR [31:0] Channel Destination Address 


Note: 


5.5.4.2.17 STD СНМ FRAG LEN 


Description: 0x18 


Field Name Type | Reset | Description 
Value 


SRC SIZE [31:30] | RW 2'bx Source AHB Size. 
2’b00 : Byte; 
2'b01 : Half Word 
2'b10 : Word 
2'b11 : Forbidden. 


DEST SIZE [29:28] | RW 2'bx Destination AHB Size. 
2’b00 : Byte; 
2'b01 : Half Word 
2010 : Word 
2'b11 : Forbidden. 


SWT MODE [27:26] | RW 2'bx Data Switch mode selection. 
2'b00 : ABCD => ABCD; 
2501 : ABCD => DCBA 
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2'b10 : ABCD => BADC; 
2'b11 : ABCD => СРАВ 


REQ_MODE [25:24] | RW 2'bx Request mode, For Standard DMA channel: 
2’b00 : Fragment; 
2601 : Block; 
2610 : Forbidden in Standard DMA channel; 
2'b11 : Forbidden in Standard DMA channel; 


[23] RW 1’bx Reserved for Full DMA channel “WRAP_ SEL”. Un- 
available in Standard DMA channel. 

[22] RW 1’bx Reserved for Full DMA channel ^WRAP ЕМ". Un- 
available in Standard DMA channel. 


ADDR_FIX_SEL [21] RW брх Selection of the side using Address Fixed mode. 
0 : Address Fixed on Source. 
1 : Address Fixed on Destination. 
Only one side of a DMA channel can activate 
address-Fixed mode at a time. 

ADDR_FIX_EN [20] RW 1’bx Address Fixed Enable: 
0 : Disable Address Fixed mode. 
1 : Enable Address Fixed mode. 
Active High would make address fixed within the 
fragment, while “FRAG_STEP” and "ВЕК STEP" 
would be applied to address after fragment done; 


[19] RW 1'bx Reserved for Link list end flag. Un-available in 
ни DMA channel. 


FRG_LEN cr Eo: Length, with byte unit. (Max 128K-1 
bytes ) 


Note: 


5.5.4.2.18 STD_CHN_BLK_LEN 


Description: Oxíc 


Field Name Type | Reset | Description 
Value 


— 9 7 езі 
BLK LEN [16:0] Block Length, with byte unit. (Max 128K-1 bytes) 


Note: 


5.5.4.2.19 FULL CHN PAUSE 
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Description: 0х00 


m- p ере 
Value 
[isin [Ro [we [Reseed SS 
оны PAUSE STATUS [п [RO |то [ommeraseses — — — 
[mem во [вы [ыма 


CHN PAUSE RW 1’b0 Channel Pause Enable. 
0 : Channel in active mode. 
1 : Channel pause. 
Active high, only pause the channel. If the 
CHN_PAUSE asserted when the channel is busy, it 
should be paused after the current fragment 
finished. 


Note: 
5.5.4.2.20 FULL СНМ REQ 


Description: 0x04 


Field Name Type | Reset | Description 

Value 
[ [ewm [но [arto 
СНМ REQ fo) | RW} tbo Channel Request. 


Note: 


5.5.4.2.21 FULL_CHN_CFG 


Description: 0х08 


Field Name Type | Reset | Description 
Value 


ERR_TYPE_ -AOS s ЕТ 460 Error CO which would be cleared when 
“ERR_INT_STATUS’ cleared: 
400001: Addr Wrap Error Configure; 
4’b0010 : Request Mode Error Configure; 
400100: Length Error Configure; 
461000 :Unalign Error Configure; 
__ n 55560 


[mem [so [sw - 


AHB BURST SEL [16] RW тро AMBA Burst Select: 
1760 : INCR8 ; 
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НЕ, ВИН ү | ш шш  _ _ 
пела [RO [swo [Reserved | 


CHN_PRIORITY [13:12] | RW 2'bO Channel Request Priority. Four level of Priority 
supported as list : 
2'b00 : Lowest priority. 
2'b01 : Secondary lowest priority. 
2'b10 : Tertiary lowest priority. 
2'b11 : Highest priority. 


Г Пия [по [sto | песма ___ ~ ММ | 


LLIST CFG VALID RW тро If "LLIST EN" asserted, active high indicates Link 
list configure valid. 
0 : Link list configure in-valid. DMA controller need 
obtain link list configure information by link list 
pointer. 
1 : link list configure information valid. DMA 
controller would continue to complete the node and 
clear this bit. 
Note: Strongly recommend to observe only. 
Carefully writing to this bit, which may cause DMA 
crashed. If had to do so, pause this channel before 
changing. 


ар |RO |30 ем 


LLIST EN [4] RW 750 Link list Enable, only available for full DMA 
channel. 
0: Disable the link list. 
1 : Enable the link list. 


|ы [юзю ма 
СНМ ЕМ RW 150 Channel Enable: 
0 : Disable the channel. 
1 : Enable the channel. 


Note: 


5.5.4.2.22 FULL CHN INT 


Description: 0х0с 


Field Name Type | Reset | Description 
Value 


ЕНЕ CFG_ERR_INT_CLR Peet error interrupt clear. 
CHN LLIST INT. CLR = Link list done interrupt clear 
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Даат во [s meme. | 


CHN_CFG_ERR_INT_MASK_STATUS [20] 1’b0 Configuration error masked 
interrupt status. 

CHN LLIST INT MASK STATUS [19] 10 Channel Link list Masked interrupt 
status. 

CHN TRSCINT MASK STATUS [18] 160 Channel Transaction Masked 
interrupts status. 

СНМ ВЕК INT MASK STATUS [17] 160 Channel Block Masked interrupts 
status. 

СНМ FRAGMENT INT MASK [16] 10 Channel Fragment Masked 

_STATUS interrupts status. 

Firstar [oto [шее — 


СНМ СЕС ERR INT ВАМ STATUS _ | [12] E. Configuration error raw interrupts 
status. 


CHN. LLIST INT. RAW. STATUS [11] | [RO |150 |Channel Link List interrupts status. 


СНМ TRSC INT. RAW. STATUS [10] о udi Channel Transaction interrupts 
status. 


CHN BLK INT RAW STATUS а] |во ЖИЕС Block done interrupt status. 


CHN_FRAGMENT_INT_RAW_STATUS СМЕЕ Fragment done Raw interrupt 
status. 


PN Ра [RO |39 _ | Reserved. | 


CHN_CFG_ERR_INT_EN Configuration error interrupt 
enable. 


ошата ја [8 | ЕС 
СЕН ЕТЕ ШЕН 
for [rw пы | 


Note: 


5.5.4.2.23 FULL_CHN_SRC_ADDR 


Description: 0x10 


Field Name Type | Reset | Description 
Value 
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Note: 


5.5.4.2.24 FULL_CHN_DEST_ADDR 


Description: 0x14 


Field Name Type | Reset | Description 
Value 


CHN DEST ADDR [31:0] Channel Destination Address 


Note: 


5.5.4.2.25 FULL CHN FRAG LEN 


Description: 0x18 


Field Name Type | Reset | Description 
Value 
RW 


SRC SIZE [31:30] 2'bx Source AHB Size. 
2'500 : Byte; 
2'b01 : Half Word 
2'b10 : Word 
2'b11 : Forbidden. 
DEST SIZE [29:28] | RW j Destination AHB Size. 
2’b00 : Byte; 
2'b01 : Half Word 
2'b10 : Word 
2'b11 : Forbidden. 


SWT MODE [27:26] | RW ' Data Switch mode selection. 
2'500 : ABCD => ABCD; 
2'b01 : ABCD => DCBA 
2510 : ABCD => BADC; 
2511 : ABCD => CDAB 


REQ MODE [25:24] | RW | Request mode, For Full DMA channel: 
2’b00 : Fragment; 
2’b01 : Block; 
2010: Transaction; 
27511 : Link List; 
ADDR_WRAP_SEL [23] RW у Selection of the side using Address wrap mode. 
0 : Address wrap on Source. 
1 : Address wrap on Destination. 
Only one side of a ОМА channel can activate 
V0.3 
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АЕ ees ee ae 


ADDR_WRAP_EN [22] | 


ADDR_FIX_SEL [21] ІШ 


ADDR_FIX_EN [20] 


LLIST_END [19] 


ВЕК LEN REC Н [18:17] 


FRG LEN [16:0] 


Note: 


5.5.4.2.26 FULL CHN BLK LEN 


Description: 0х1с 


Active High enable Address-wrapping for ring 
buffer. The next address of DMA jumps to 

"WRAP START ADDR" address when the current 
address matches ЧУВАР END ADDR'" address: 


0 : Disable address wrap mode. 

1 : Enable address wrap mode. 

"WRAP START ADDR" and "WRAP END ADDR" 
would be used to limit the address space of either 
Source or Destination. 

Selection of the side using Address Fix mode. 

0 : Address Fix on Source. 

1 : Address Fix on Destination. 

Only one side of a DMA channel can activate 
address- Fix mode at a time. 

Address Fix Enable: 

0 : Disable Address Fix mode. 

1 : Enable Address Fix mode. 


Active High would make address fixed within the 
fragment, while FRAG. STEP" and "ВЕК STEP" 
would be applied to address after fragment done; 


Link list end flag. Active only when "LLIST EN" 
asserted. 


Block counter[16:15], update after each fragment 
done; 

Note: Normally configured to 2'bO. Only to be 
configured other value during state retention after 
wake up 


Fragment Length, with byte unit. (Max 128K-1 


bytes ) 


Field Name Type | Reset | Description 
Value 


ВЕК LEN REC L [81:17] 


Block counter[14:0], update after each fragment 
done; 

Note: Normally configured to 15’b0. Only to be 
configured other value during state retention after 
wake up 


BLK LEN [16:0] Block Length, with byte unit. (Max 128K-1 bytes) 
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Note: 


5.5.4.2.27 FULL_CHN_TRSC_LEN 


Description: Ox20 


Field Name Type | Reset | Description 
Value 


|___________| зтавј | ам |4%ж [Reseed 0-00 | 


TRSC_LEN [27:0] Transaction Length, with byte unit. (Max 256M-1 
bytes) 


Note: 


5.5.4.2.28 FULL_CHN_TRSF_STEP 


Description: Ох24 


Field Name Type | Reset | Description 
Value 


DEST_TRSF_STEP [31:16] Channel Source side transfer step, with byte unit. 


SRC_TRSF_STEP [15:0] Channel destination side transfer step, with byte 
unit. 


Note: 


5.5.4.2.29 FULL_CHN_WRAP_PTR 


Description: Ox28 


Field Name Type | Reset | Description 
Value 


ами [4bx је. | 


WRAP_PTR [27:0] RW 28%х | Wrap jump pointer address. 
Once the transfer address reaches WPPT, the next 
address jumps to the WPTO address after 
completing the WPPT data transfer. 


Note: 


5.5.4.2.30 FULL CHN WRAP TO 


Description: Ox2c 


кезе Jon [Type [Reset веда —  — — — — ] 
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Pe у ү е _______"_____-| 
|_________| зтаа |RW |4bx [Reserved | 


WRAP_TO [27:0] RW 28%х | Wrap jump-to address. 
Once the transfer address reaches WPPT, the next 
address jumps to the WPTO address after 
completing the WPPT data transfer. 


Note: 


5.5.4.2.31 FULL CHN LLIST PTR 


Description: 0x30 


Field Name Type | Reset | Description 
Value 
LLIST. РТВ [31:0] | Link List põinter. = 


Note: 


5.5.4.2.32 FULL_CHN_FRAG_STEP 


Description: 0x34 


Field Name Type | Reset | Description 
Value 
DEST_FRAG_STEP [31:16] Channel Destination side transfer step. With byte 
unit. 


SRC_FRAG_STEP [15:0] Channel Source side transfer step. With byte unit. 


Note: 


5.5.4.2.33 FULL CHN SRC BLK STEP 


Description: 0x38 


Field Name Type | Reset | Description 
Value 


[31:28] LE 
n— [27:0] Channel Source block step. With byte unit. 


Note: 


5.5.4.2.34 FULL CHN DEST BLK STEP 
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Description: Ox3c 


Field Name Type | Reset | Description 
Value 


[es 
CHN DEST BLK STEP | [27:0] Channel Destination block step. With byte unit. 


Note: 


5.5.4.2.35 REQ1 CID 


Description: 


Field Name Type | Reset | Description 
Value 


L— — — s [m аы 
REQ1 CID [5:0] | RW |650 | ВЕО1 Channel Identified Number. 


5.5.5 DMA channel assignment 


We use 16 channels for hardware request which listed as followed. 


SP DMA Req 
63~16unused reserved 
sp_dma_req_vbc_dac3 u_digital_top.u_sys_aon.u_vbc_top_wrap.sp_dma_req_vbc_dac3 Full 15 
sp_dma_req_vbc_dac2 u_digital_top.u_sys_aon.u_vbc_top_wrap.sp_dma_req_vbc_dac2 Full 14 
sp dma req vbc дас1 и digital top.u sys aon.u vbc top wrap.sp ата req vbc дас1 Full 13 
sp ата req vbc dacO u digital top.u sys aon.u vbc top wrap.sp dma req vbc dacO Full 12 
sp dma req vbc adc3 u digital top.u sys aon.u vbc top wrap.sp dma req vbc adc3 Full 11 
sp_dma_req_vbc_adc2 u_digital_top.u_sys_aon.u_vbc_top_wrap.sp_dma_req_vbc_adc2 Full 10 
Hardware | ѕр dma_req_vbc_adc1 u_digital_top.u_sys_aon.u_vbc_top_wrap.sp_dma_req_vbc_adc1 Full 9 
a sp ата req vbc adcO u digital top.u sys aon.u vbc top wrap.sp dma req vbc adcO Full 8 
dma req i2c1 rx и digital top.u sys aon.u sp top.u i2c1 sp.dma req i2c rx Full 7 
dma_req_i2c1_tx u_digital_top.u_sys_aon.u_sp_top.u_i2c1_sp.dma_req_i2c_tx Full 6 
dma_req_i2cO_rx u_digital_top.u_sys_aon.u_sp_top.u_i2cO_sp.dma_req_i2c_rx Full 5 
dma req i2cO tx и digital top.u sys aon.u sp top.u i2cO sp.dma req i2c tx Full 4 
dma req spi rx u digital top.u sys aon.u sp top.u sp spi top.dma req spi rx Full 3 
dma req spi tx u digital top.u sys aon.u sp top.u sp spi top.dma req spi tx Full 2 
unused reserved Full 1 
pubO busmon ата req и digital top.u sys pubO.u pubO top.u pubO wrap.busmon dma req Full 0 
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5.6 SP Interrupt controller (NVIC) 


5.6.1 Overview 
SP Interrupt controller is CM4 Nested Vectored Interrupt Controller (ММС). 


5.6.2 Features 
The NVIC provides configurable interrupt handing abilities to processor. It: 
• Facilitates low-latency exception and interrupt handling. 


* Controls power management. 


5.6.3 Function descriptions 


The NVIC supports up to 240 interrupts, each with up to 256 levels of priority that can be changed 
dynamically. The processor and NVIC can be put into a very low-power sleep mode, leaving the Wake Up 
Controller (WIC) to identify and prioritize interrupts. Also, the processor supports both level and pulse 
interrupts. 


5.6.3.1 NVIC interrupts 


The NVIC supports up to 240 interrupts, each with up to 256 levels of priority. You can change the priority 
of an interrupt dynamically. 


The NVIC and the processor core interface are closely coupled, to enable low latency interrupt 
processing and efficient processing of late arriving interrupts. The NVIC maintains knowledge of the 
stacked, or nested, interrupts to enable tail-chaining of interrupts. You can only fully access the NVIC 
from privileged mode, but you can cause interrupts to enter a pending state in user mode if you enable 
the Configuration and Control Register. Any other user mode access causes a bus fault. 


You can access all NVIC registers using byte, halfword, and word accesses unless otherwise stated. 
NVIC registers are located within the SCS. 

All NVIC registers and system debug registers are little-endian regardless of the endianness state of the 
processor. 

5.6.3.2 Low power modes 


Your processor implementation can include a Wake-up Interrupt Controller (WIC). This enables the 
processor and NVIC to be put into a very low-power sleep mode leaving the WIC to identify and prioritize 
interrupts. 


The processor fully implements the Wait For Interrupt (МЕТ), Wait For Event (WFE) and the Send Event 
(SEV) instructions. In addition, the processor also supports the use of SLEEPONEXIT, that causes the 
processor core to enter sleep mode when it returns from an exception handler to Thread mode. See the 
ARMQGv7-M Architecture Reference Manual for more information. 


5.6.3.3 Level versus pulse interrupts 


The processor supports both level and pulse interrupts. A level interrupt is held asserted until it is cleared 
by the ISR accessing the device. A pulse interrupt is a variant of an edge model. 


You must ensure that the pulse is sampled on the rising edge of the Cortex-M4 clock, FCLK, instead of 
being asynchronous. 


V0.3 Spreadtrum Communications, Inc., Confidential and Proprietary 177 of 2330 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


КЕЗ SPREADTRUM | 5С9853ІЧА Device Specification 


For level interrupts, if the signal is not deasserted before the return from the interrupt routine, the interrupt 
again enters the pending state and re-activates. This is particularly useful for FIFO and bufferbased 
devices because it ensures that they drain either by a single ISR or by repeated invocations, with no extra 
work. This means that the device holds the signal in assert until the device is empty. 


A pulse interrupt can be reasserted during the ISR so that the interrupt can be in the pending state and 
active at the same time. If another pulse arrives while the interrupt is still pending, the interrupt remains 
pending and the ISR runs only once. 


Pulse interrupts are mostly used for external signals and for rate or repeat signals. 


5.6.4 Control registers 

5.6.4.1 Memory map 

Address Name Type Reset Description 

0ХЕ000Е004. ICTR RO - Interrupt Controller Type Register 
0ХЕ000Е100 - NVIC ISERO - RW 0x00000000 Interrupt Set-Enable Registers 
OxEO00E11C NVIC ISER7 

0ХЕ000Е180 - NVIC ICERO - RW 0x00000000 Interrupt Clear-Enable Registers 
OxEO00E19C NVIC ICER7 

OxEO00E200 - NVIC ISPRO - RW 0x00000000 Interrupt Set-Pending Registers 
OxEO00E21C NVIC ISPR7 

0ХЕ000Е280 - NVIC ICPRO - RW 0x00000000 Interrupt Clear-Pending Registers 
OxEOO0E29C NVIC ICPR7 

OxE000E300 - NVIC IABRO - RO 0x00000000 Interrupt Active Bit Register 
OxE000E31C NVIC IABR7 

0ХЕ000Е400 - NVIC IPRO - RW 0x00000000 Interrupt Priority Register 
OxEOO0EAEC NVIC IPR59 

5.6.4.2 Register description 

5.6.4.2.1 Interrupt Controller Type Register, ICTR 


Characteristics and bit assignments of the ICTR register. 


Purpose 

Shows the number of interrupt lines that the NVIC supports. 
Usage Constraints 

There are no usage constraints. 
Configurations 

This register is available in all processor configurations. 
Attributes 

See the register summary information. 


The following figure shows the ICTR bit assignments. 
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31 413 0 
~ | 
INTLINESNUM 
The following table shows the ICTR bit assignments. 
Bits Name Function Notes 
[31:4] - Reserved. 
[3:0] INTLINESNUM Total number of interrupt lines in groups of 32: Тһе processor supports a maximum 


060000 = 0...32 of 240 external interrupts. 


0b0001 = 33...64 
0b0010 = 65...96 
0b0011 = 97...128 
0b0100 = 129...160 
0b0101 = 161...192 
0b0110 = 193...224 
0b0111 = 225...256 


5.6.5 Application notes 


5.6.6 Interrupt channel assignment 


TRIGGER | INTC 
INTERRUPT NAME TYPE NUMBER Comments 
High 61 AON DMA сћпг grp2 interrupt 
Level 
High 60 AON DMA chn1 grp2 interrupt 
Level 
High 59 AON DMA сћпг grp1 interrupt 
Level 
High 58 AON DMA chn1 grp1 interrupt 
Level 
High SP eic gpio non lat interrupt 
57 
Level 
High 56 SP eic gpio lat interrupt 
Level 
High 55 AON eic lat interrupt 
Level 
High СМ4 SPI interrupt 
54 
Level 
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High SP main matrix M6 bus monitor interrupt 
Level 
High SP main matrix M5 bus monitor interrupt 
Level 
High SP main matrix M4 bus monitor interrupt 
Level 
int_req_busmon_sp_sync High 53 SP main matrix M3 bus monitor interrupt 
Level 
High SP main matrix M2 bus monitor interrupt 
Level 
High SP main matrix M1 bus monitor interrupt 
Level 
High SP main matrix MO bus monitor interrupt 
Level 
int_FPU_exception_sync High 52 о а "а 
Level 
у А High baseia dvfs interrupt 
int_baseia_dvfs_sync Level 51 
gpu_vdrop_out_0 syne High 50 Vsensor drop of GPU согед 
Level 
int_req_sec_eic_sync High 49 AON sec eic1 interrupt 
Level 
int req pwr. on sync High 48 AON pmu power on interrupt 
Level 
int req рг down. sync High 47 AON pmu power down interrupt 
Level 
int req bia wdg reset sync e 46 butter system watch dog interrupt 
evel 
int req mbox. src. sp. sync High 45 AON mailbox interrupt 
Level 
int req риро dís error sync High 44 DDRO dynamic freq switch error 
Level 
int req. Што alert sync High 43 ithmO(gpu thm) alert interrupt 
Level 
int req pub0 Биѕтоп dma sync ШИ 42 DDR рибо DMA bus monitor interrupt 
теа доп Че SN sumo High 41 Access AON reserved address will trig this 
q у Level interrupt 
int_req_busmon_m0_sync s 40 AON main matrix MO bus monitor interrupt 
evel 
int req busmon m1. sync High 39 AON main matrix M1 bus monitor interrupt 
Level 
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int req busmon m2. sync Pe 38 AON main matrix M2 bus monitor interrupt 
int req busmon та sync ied 37 AON main matrix M3 bus monitor interrupt 
int req busmon m4 sync pu 36 AON main matrix M4 bus monitor interrupt 
int hardware риро в exit sync pe 35 Hardware auto adjust DDR done,high effective. 
int_req_ithm1_overheat_sync ied 34 ithm1(bia thm) overheat interrupt 
int req pubO dfi busmon sync "s 33 рибо dfi busmon interrupt 
int req риро axi busmon sync Es 32 рибо axi busmon interrupt 
int req ithm1 alert sync n 31 ићи (bia thm) alert interrupt 
int req ithmO overheat sync pu 30 ithmO(gpu thm) overheat interrupt 
int req thm. sync pum 29 Themo sensor overheat flag. 
int req pubO си! sync E 28 DDR control event flag. 
int req sp. tmr2. sync А 27 SP timer2 interrupt 
int їв риро complete sync ыш 26 DDR software initial complete 
int_req_sp_tmr1_sync мар 25 SP тел interrupt 
int_req_busmon_wtlcp_sync px 24 WIESE SYS OVS SA 
int_req_busmon_pubcp_sync pu 23 PURGE SYS Dus ӨНӨ 
int_req_sp_tmrO_sync ү, 22 SP timerO interrupt 
int req busmon ap sync ps 21 AP pya LL 
int_req_voltage1_bad_request_sync p 20 AON wolkade: mapping аз request 
int_req_voltageO_bad_request_sync B 19 BON Vlde mapping? Bad; toques! 
int гед bia tmr. sync p 18 butter system timer interrupt 
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E SP еіс0 dbnc interrupt 
ee SP е!с0 async interrupt 
int_req_eic_non_lat_sync vel 17 и 
pu SP eic1 dbnc interrupt 
eve 
pa SP eic1 async interrupt 
Qs SP eic1 sync interrupt 
int req aon gpio sync Es 16 AON gpio interrupt 
int req adi sync ds 15 Analog digital interface interrupt 
int req апа sync d 14 Analog block interrupt 
int req aon І2с sync p 13 ANONS interrupt 
int req sp gpio sync E 12 Шы ыша 
int_req_cm4_dma_sync an 11 омета 
int req mbox src cm4 sync ХА 10 МИРО ЛИН аты 
int_req_mbox_tar_cm4_sync e 9 Mail box interrupt of CM4 
int req sp wdg. sync px 8 ое Wwalch-dog 
int req sp i2c1 sync i 7 CM4 i2c interrupt. 
int req sp i2c0 sync Ми 6 CM4 i2c interrupt. 
int_req_sp_uart1_sync id 5 CM4 UART1 interrupt. 
int_req_sp_uart0_sync А 4 CM4 UARTO interrupt. 
int req sp syst sync ied 3 System timer with clk 32K 
int req sp tmr. sync P 2 SP timer0/1/2 interrupt 


V0.3 


Spreadtrum Communications, Inc., Confidential and Proprietary 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


182 of 2330 


КЕЗ SPREADTRUM | 5С9853ІЧА Device Specification 


int_req_cm4_soft_sync Ши 1 CM4 software interrupt 
int_req_eic_lat_sync ae 0 SP ес0 lat interrupt 


5.7 АХ! bus monitor 


For aon_main_mtx, each master has axi busmonitor to monitor its ud d 


| No | DataWidth |  IDWidth AddrWidth 


5.7.1 Overview 


Five АХ! bus monitor are for AON matrix master. That is to say any АХ! transaction to AON from 
AP, CP and SP (CM4) can be monitored. 


Bus monitor can be accessed by central debug JTAG. And this will be described in Chapter 1.13. 
Detail of bus monitor need refer to IP design. 


5.7.2 Features 
Axi_busmon_debug_top supports the following features: 
e MMR configured JTAG interface: 
> Total 57 JTAG chains, one configure register is а JTAG chain; 
> ЛАС instruction 8'h08 ~ 8'h28 corresponding to the configure register addressed 


0x0000 ~ 0x0078. For example, instruction 8'h08 is the configure register 
СНМ INT (address 0x0000). 


е Support command/data/response channel mismatch status; 

€ Support each channel valid/ready mismatch status; 

е Support AMBA AXI bus Read and Write monitoring 

@ Support AXI byte/half-word/word access monitoring; 

@ Support AXI ID monitoring; 

@ Support AXI USER monitoring; 

е Support AXI burst type monitoring; 

е Support AXI burst length monitoring; 

@ Support AXI WSTRB monitoring 

• Support AXI 32/64/128-bit data bus monitoring, by 32/64/1 28-bit data mask, for any data 
between minimal and maximum setting;; 

е Support AXI 32-64bit address space monitoring, for any address between minimal and 


maximum setting; 
е Support interrupt raw/mask status and interrupt enable; 
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@ Support triggered ADDR/DATA/SIZE/BURST/LEN/ID/WSTRB/USER status; 

е Support match command counter up to 8 groups, иве parameter BW_CNT_EN to open 
this function, it is only used in DDR interface. 

@ Support clock gating, control by CHN_INT. CHN_EN. 

е Support AXI bus idle/busy monitoring. 


5.7.3 Signal Description 


There are two main interfaces in the design. One is the JTAG interface to set the configure register 
values, the other is the monitored AXI interface. There is only one reset input signal, which is JTAG reset 
input signal "trstl". It is asynchronous low active reset. The AXI interface domain reset signal is 
synchronized from JTAG reset. 


Table 5-2 Signal Description 


EL Interface Global clock signal. All 

for monitored signals are sampled on the 
rising edge of the global 
clock. 


Write address ID. The signal 
is the identification tag for 
the write address group of 
signals. 


AWADDR | Input Write address. The write 
address bus gives the 
address of the first transfer 
in a write burst transaction. 
The associated control 
signals are used to 
determine the address of the 
remaining transfers in the 
burst. 


AWLEN Input Burst length. The burst 
length gives the exact 
number of transfers па 
burst. This information 
determines the number of 
data transfers associated 
with the address. 

AWBURST | Input Burst type. The burst type, 
coupled with the size 
information, details how the 
address for each transfer 
within the burst is calculated. 

AWVALID Input Write address valid. This 
signal indicates that valid 
write address and control 
information are available: 

1 = address and control 
information available 
0 = address and control 
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information not available. 
The address and control 
information remain stable 
until the address 
acknowledge signal, 
AWREADY, goes HIGH. 

AWREADY | Input Write address ready. This 

signal indicates that the 
slave is ready to accept an 
address and associated 
control signals: 
1 = slave ready 
0 = slave not ready. 


AWUSER | Input User signal. Optional User- 
defined signal in the write 
address channel. 
Supported only in AXIA. 

WID Input Write ID tag. This signal is 
the ID tag of the write data 
transfer. The WID value 
must match the AWID value 
of the write transaction. 


WDATA Input Write data. The write data 
bus can be 8, 16, 32, 64, 
128 wide. 


WSTRB Input Write strobes. This signal 
indicates which byte lanes to 
update in memory. There is 
one write strobe for each 
eight bits of the write data 
bus. Therefore, WSTRB[n] 
corresponds to 
WDATA([(8*n) + 7:(8*n)]. 

WVALID Input Write valid. This signal 
indicates that valid write 
data and strobes are 
available: 

1 = write data and strobes 
available 

0 = write data and strobes 
not available. 


WREADY | Input Write ready. This signal 
indicates that the slave can 
accept the write data: 

1 = slave ready 
0 = slave not ready. 

WUSER Input User signal. Optional User- 
defined signal in the write 
data channel. 

Supported only in AXIA. 


BVALID Write response valid. This 
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BREADY 


ARID 


ARADDR 


ARLEN 


“3 


К 


| 


signal indicates that a valid 
write response is available: 
1 = write response available 


0 = write response not 
available. 


Response ready. This signal 
indicates that the master can 
accept the response 
information. 

1 = master ready 


0 2 master not ready. 


Read address ID. This 
signal is the identification tag 
for the read address group 
of signals. 

Read address. The read 
address bus gives the initial 
address of a read burst 
transaction. Only the start 
address of the burst is 
provided and the control 
signals that are issued 
alongside the address detail 
how the address is 
calculated for the remaining 
transfers in the burst. 

Burst length. The burst 
length gives the exact 
number of transfers in a 
burst. This information 
determines the number of 
data transfers associated 
with the address. 

Burst size. This signal 
indicates the size of each 
transfer in the burst. 

Burst type. The burst type, 
coupled with the size 
information, details how the 
address for each transfer 
within the burst is calculated. 
Read address valid. This 
signal indicates, when 
HIGH, that the read address 
and control 

information is valid and will 
remain stable until the 
address acknowledge 
signal, ARREADY, is high. 

1 = address and control 
information valid 

0 = address and control 
information not valid. 


№3  Spreadtrum Communications, Inc., Confidential and Proprietary  186012330 Spreadtrum Communications, Inc., Confidential and Proprietary 186 of 2330 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


EP SPREADTRUM | 5С9853ІЧА Device Specification 


ARUSER Input User signal. Optional User- 
defined signal in the read 
address channel. 
Supported only in AXIA. 

ARREADY | Input Read address ready. This 
signal indicates that the 
slave is ready to accept an 
address and associated 
control signals: 

1 = slave ready 
0 = slave not ready. 

Input Read ID tag. This signal is 
the ID tag of the read data 
group of signals. The RID 
value is generated by the 
slave and must match the 
ARID value of the read 
transaction to which it is 
responding. 


RDATA Input Read data. The read data 
bus can be 8, 16, 32, 64, 
128 bits wide. 

RLAST Input Read last. This signal 
indicates the last transfer in 
a read burst. 


RVALID Input Read valid. This signal 
indicates that the required 
read data is available and 
the read 
transfer can complete: 

1 = read data available 
0 = read data not available. 

RREADY Input Read ready. This signal 
indicates that the master can 
accept the read data and 
response 
information: 
1= master ready 
0 = master not ready. 


JTAG tck Input Synchronizes the internal 
Interface state machine 
operations. (for tdi) 
tckn Input Synchronizes the internal 
state machine 
operations. (for tdo) 
tdi Input Represents the data shifted 
into the device's test or 
programming logic. It is 
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sampled at the rising edge 
of TCK when the internal 
state machine is in the 
correct state. 


Input Sampled at the rising edge 
of TCK to determine the next 
state. 


trstl Input When available, can reset 
the TAP controller's state 
machine. 


Output Represents the data shifted 
out of the device's test or 
programming logic and is 
valid on the falling edge of 


TCK when the internal state 
machine is in the correct 
state. 


ptest_icg_mode Input Clock_gating (icg_gate) 
bypass signal 
ptest_scan_mode DFT test mode signals 


int_req_busmon Output This signal indicates that 
there is a interrupt from the 
monitor module. 


bus_busy Output This signal indicates that the 
monitored АХ! bus is busy or 
not in a set time. 


5.7.4 Function Description 


int_req_busmon bus busy 


JTAG 


busmon ај: 


< ni ag cfgr 


Figure 5-8 AXI Bus Debug Monitor 
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AXI bus debug monitor has three modules: rst sync, busmon djtag cfgr and axi busmon ctrl. 


е Rst_sync: there is only one reset input signal, which is JTAG reset input signal "trstl". 
It is asynchronous low active reset. The AXI interface domain reset signal is 
synchronized from JTAG reset. 

€ Busmon_djtag_cfgr: used as registers which are used to configure, detailed іп 
DJTAG Spec. 


е Axi_busmong_ctrl: there are four sub-functions as the following table. 


> 


= 


а. 
5 
= 
Е 
Ф 
i 
= 


Capture Block Mismatch 
Detect Block 
Read match 


Data match Write/read 


channel Command-match 


miematch Bus Busy Counter Block 


Detect (8 groups of the 
Block command-match 


Write match 


counter) 
Ready/valid 
mismatch 


Figure 5-9 AXI busmon ctrl 


Table 5-3 AXI-busmon си! Function Description 


[Fonction — [sek ое — | 


Capture Mode Capture Block When the monitored AXI address or data 
matched to the set value of configure register, 
and the interrupt is enabled, the interrupt 
signal (int req busmon) will assert. Then you 
can read the configure register 0х0058 ~ 
0x0074 to get the information about the 
matched transfer. 


Command Counter Command-match | when СМТ СМО. CFGx.CNT. EN CFGx is 


Mode Counter Block set to 1'b1 for corresponding COUNTx and 
CHN_INT.CNT_EN is set to 1'b1. The 
command match pattern is set in 
CNT ID CFGx and CNT CMD CFGx for 
each group. There are 8 group counters, and 
all the 8 groups are controlled separately.( use 
parameter BW. CNT EN to open this function) 


Bus Busy Detect Bus Busy Detect | When there is no transaction in the set cycles 
Block (0x0054, MON. TRANS LEN), and the 
BUS BUSY DET EN (CHN INT, bit[1]) is set 
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to 1, the output signal bus_busy will be low to 
indicate the bus is idle in the setting length, 
else it will be high. 


Channel Mismatch Mismatch Detect | | the bus transaction is hanged, you can read 
Detect Block the configuration register BUS STATUS 
(0x0078) to get more information to debug. 


5.7.5 Control Registers 
5.7.5.1 Memory map 
Table 5-4 Memory Map 
JTAG 


Instr | Register Name Register Description 
Num 


0x0000 8'h08 | CHN INT Channel interrupt configure. 
0x0004 8h09 | СНМ СЕС AXI feature configure 


AXI ID monitoring, please refer to AXI spec 
for th i f ID. 
0х0008 | 8'hOA | ID_CFG p 4 ene | 
This register is used when 
CHN CFG.ID EN is set. 


0x000C 8'ЋОВ | ADDR MIN Minimum address low 32-bit for monitoring. 


ADDR MIN H32 
0x0010 8'hOC | (Reserved for 32 bit AXI Minimum address high 32-bit for monitoring. 
address bus) 


0x0014 8100 | ADDR MAX Maximum address low 32-bit for monitoring. 


ADDR MAX H32 
0x0018 8'hOE | (Reserved for 32 bit AXI Maximum address high 32-bit for monitoring. 
address bus) 


0x001C 8'hOF | ADDR MASK Address low 32-bit mask for monitoring. 


ADDR MASK H32 
0x0020 8'h10 | (Reserved for 32 bit AXI Address high 32-bit mask for monitoring. 
address bus) 


0x0024 8h11 | DATA MIN L32 Minimum data for monitoring, [31:0] 


DATA MIN H32 
0x0028 8712 | (Reserved for 32 bit AXI Minimum data for monitoring, [63:32] 
data bus) 


DATA MIN EXT L32 

0х002С | 8'h13 | (Reserved for 32 or 64 bit | Minimum data for monitoring, [95:64] 
AXI data bus) 

0x0030 8714 DATA MIN ЕА ВА . | Minimum data for monitoring, [127:96] 
(Reserved for 32 or 64 bit 
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JTAG 


оне Instr | Register Name Register Description 
Address Num 


[| [AX data bus] |77 
0х0034 8h15 | DATA MAX 132 Maximum data for monitoring, [31:0] 


DATA MAX H32 

0x0038 8716 | (Reserved for 32 bit AXI Maximum data for monitoring, [63:32] 
data bus) 
DATA MAX EXT L32 

Ox003C | 8117 | (Reserved for 32 or 64 bit | Maximum data for monitoring, [95:64] 
AXI data bus) 
DATA MAX EXT H32 

0x0040 8118 | (Reserved for 32 or 64 bit | Maximum data for monitoring, [127:96] 
AXI data bus) 


0x0044 8119 | DATA MASK 132 Data mask for monitoring, [31:0] 


DATA MASK H32 
0x0048 ВМА | (Reserved for 32 bit AXI Data mask for monitoring, [63:32] 
data bus) 
DATA MASK EXT L32 
0x004C 8'h1B | (Reserved for 32 or 64 bit | Data mask for monitoring, [95:64] 
АХ! data bus) 
DATA_MASK_EXT_H32 
0x0050 8'h1C | (Reserved for 32- or 64 Data mask for monitoring, [127:96] 
bit АХ! data bus) 
The count length to monitor the bus 
0x0054 8110. | MON TRANS LEN transaction. If no transaction in the counted 
cycle, the bus busy signal will de-assert. 


0x0058 8'h1E | MATCH ID Matched ID when triggered interrupt 


0х005С | 8НЧЕ | MATCH ADDR Matched address low 32-bit which triggered 
interrupt. 
MATCH ADDR H32 . А А : 
0x0060 | 8'h20 | (Reserved for 32 bit AXI ла: ааа шады ci 
address bus) | 


0х0064 8'h21 | MATCH_CMD Matched command which triggered interrupt. 


0x0068 8122 | MATCH DATA 132 2. data which triggered interrupt, 


МАТО ВАТА НОВ Matched data which triggered interrupt 
0x006C | 8723 | (Reserved for 32 bit AXI d ps 
[63:32] 
data bus) 
0x0070 8'124 MATCH_DATA_EXT_L32 Matched data which triggered interrupt, 
(Reserved for 32 or 64 bit [95:64] 
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JTAG 
оне Instr | Register Name Register Description 
Address 
Num 
БЕНЕН | A data bus] ————— 
MATCH DATA EXT H32 { ; ; 
0x0074 | 8'h25 | (Reserved for 32 or 64 bit pe ctu ыы 
AXI data bus) | 
, АХІ bus status, VALID/READY signals of all 
0x0078 Shes | BUS STATUS 5 АХ! channels, and mismatch. 


AXI USER bit monitoring; please refer to AXI 
spec for the meaning of USER. 
; This register is used when 
бн сла Peek ама USER_CFG.USER_EN is set. 
This only valid for command 
ARUSER/AWUSER match. 
Matched USER when triggered interrupts. 
, Matched USER is valid for 
ш ан MATOPE а ARUSER/AWUSER/WUSER, there is no 
RUSER and BUSER. 


0x0084 8729 | СМТ ID CFGO Count the command ID configure for group 0 


; Count command, such as AXLEN, AXSIZE, 
0x0088 8h2A | СМТ СМО CFGO W nfigure for group 0 


0x008C | 8'h2B | СМТ ID СЕТ Count the command ID configure for group 1 


| Count command, such as AXLEN, AXSIZE, 
0x0090 8'h2C | CNT_CMD_CFG1 configure for group 1 


0х0094 | 8h2D | CNT_ID_CFG2 Count the command ID configure for group 2 


А Count command, such as AXLEN, AXSIZE, 
0x0098 8h2E | СМТ СМО CFG2 configure for group 2 


0x009C | 8'h2F | CNT_ID_CFG3 Count the command ID configure for group 3 


: Count command, such as AXLEN, AXSIZE, 
0x00A0 8h30 | CNT CMD CFG3 configure for group 3 


0x00A4 8731 | СМТ ID CFG4 Count the command ID configure for group 4 


: Count command, such as AXLEN, AXSIZE, 
0x00A8 8'h32 | СМТ СМО CFG4 configure for group 4 


ОХОСАС | 8'h33 | СМТ ID CFG5 Count the command ID configure for group 5 


у Count command, such as AXLEN, AXSIZE, 
0х00В0 8h34 | СМТ СМО CFG5 configure for group 5 


0х0084 | 87135 | СМТ ID CFG6 Count the command ID configure for group 6 


| Count command, such as AXLEN, AXSIZE, 
Ox00B8 | 87136 | СМТ CMD CFG6 configure for group 6 
OxOOBC | 8137 | СМТ ID CFG7 Count the command ID configure for group 7 
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JTAG 
Instr | Register Name Register Description 
Num 


Offset 
Address 


› Count command, such as AXLEN, AXSIZE, 
0х00СО | 8138 | СМТ CMD CFG7 configure for group 7 
0х0004 | 8'h39 | COUNTO The command counter for groupO 
0x00C8 | 8'h3A | COUNT1 The command counter for group1 


Ox00CC | 8'h3B | COUNT2 The command counter for group2 
0х0000 | 8'h3C | COUNTS The command counter for group3 
0х0004 |87130 | COUNT4 The command counter for group4 
0х0008 | 8'h3E | СОЏМТ5 The command counter for group5 
0х000С | 8'h3F | СООМТ6 The command counter for group6 
ОХООЕО | 8'h40 | COUNT7 The command counter for group7 


5.7.5.2 Register Descriptions 


5.7.5.2.1 CHN INT 


Description: Channel interrupt configure, bus monitor enable and bus busy detect enable 


Instr: 8'h08 Channel interrupt configure. (Reset to 32'h0) CHN INT 


| Bt [st | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | z2 | 21 | 20 | ој 16 | T | 16 


INT 
СЕ pm Reserved 
TAT 


"une 


| Type | 


Field Name Type | Reset | Description 
Value 
INT MASK STATUS [31] 1’b0 Interrupt Mask status and should be cleared 
by asserting ІМТ СІН; Only would be active 
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ТБО Interrupt raw status апа should be cleared by 
asserting INT_CLR; 


INT_CLR [29] WO [160 Writing “1” to this bit will clear the interrupt 
raw status, and clear the performance 
counters. 

RW bO 0 : By default, disable busmon interrupt; 
1 : Enable busmon interrupt; 


i Bandwidth counter enable indication, it uses 
BUS BUSY DET EN [1] R 
CHN EN 


parameter to enable bandwidth counter. 
5.7.5.2.2 CHN CFG 


1: the bandwidth counter is enabled in the 
Description: AXI feature commond match value and enable/disable configure. 


INT RAW STATUS 


UJ 
© 


RTL; 
0: the bandwidth counter is disabled in the 


= 
— 
© 
© 


Bus busy detect enable signal 


1: enable detect, if there is no transaction 
during the set detect length, the busy output 
signal will be low; else busy signal will be 
high; 

0: disable detect busy. 


Channel enable: 

0: by default, disable bus monitor and gating 
the AXI clock used in bus monitor. 

1: Enable bus monitor and enable the АХ! 
clock used in bus monitor. 


= 
= 
© 
со 
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LEN | BURST_CF 
_EN G 


R 


= 


Field Мате Туре | Reset | Description 
Value 


LEN CFG [31:28] | RW AXI burst length monitoring, please refer to AXI 
spec for the meaning of LEN. 
If АХІ4 use 8-bit LEN, this is the low 4-bit. 
LEN EN [27] i АХ! burst length monitoring enable 
0: Disable ALEN monitoring 
0: Enable ALEN monitoring 


IDE STR WRI 
WSTRB_CFG_EXT WSTRB_CFG N BE TE_ 
N CFG 

н 


BURST_CFG [26:25] | RW АХ! BURST monitoring: 
2'b00 : Fixed 
2'b01 : INCR; 
2'b10 : WRAP; 
2;b11 : Reserved 


BURST EN ' HBURST type monitoring enable: 
0 : Disable BURST monitoring; 
1 : Enable BURST monitoring; 


SIZE_CFG | 3 AXI SIZE monitoring: 
000: Byte; 
001: Half-word; 
010: Word; 
011: Double Word; 

SIZE EN | АХ! SIZE monitoring enable; 
0 : Disable ASIZE monitoring; 
1 : Enable ASIZE monitoring; 


WSTRB_CFG_EXT [19:12] | RW ў AXI WSTRB monitoring 128bit extension. This is 
compared internally with WSTRB[15:8] for 128bit 
WDATA bus. please refer to AXI spec for the 
meaning of WSTRB 
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WSTRB_CFG [11:4] RW 870 АХІ WSTRB monitoring, please refer to АХІ spec 
for the meaning of WSTRB 

ID_EN | AXI ID monitoring enable | ID | AXI ID monitoring enable | enable 

STRB_EN AXI WSTRB monitoring enable 


WRITE_CFG т RW 1’b0 Monitor read or WRITE: 
0 : monitor read transaction, include command 
and data; 
1: monitor write transaction, include command 
and data; 


WRITE_EN RW 1’b0 WRITE type monitoring enable; 

0 : Monitor both read and write 

1 : Monitor read or write according to 

WRITE CFG 
CAUTION: The monitor cannot monitor read 
data channel and write data channel 
simultaneously. When this bit is set to 0, 
WRITE СЕС is still used to decide which data 
channel will be monitored. 


5.7.5.2.3 ID CFG 


Description: AXI ID monitoring, please refer to AXI spec for the meaning of ID. This register is used 
when CHN CFG.ID EN is set. 


Instr: 8’h0a AXI ID monitoring. (Reset to 32’h0) ID CFG 


| ei |31 |з0 29 [28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 19 | 17 | 16 


Не 
Reserved LEN_CFG_EXT ID_CFG 


Field Name Type | Reset | Description 
Value 
|_________| епа [Ro [we [mene | 
ADDR_EXC_EN [28] RW 1'bO Address Exclude Enable, Active High means 
monitoring the address smaller than ADDR MIN 
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LEN CFG EXT [27:24] | RW AXI burst length monitoring, please refer to AXI 
spec for the meaning of LEN. 
If AXIA use 8-bit LEN, this is the high 4-bit. 


ID CFG [23: 0] RW 24h0 | AXI ID monitoring. ВО WIDTH-1: 0] is for ID 
comparison, while the rest bits are reserved and 
are read as 0. The ID WIDTH should not be 
greater than 24. 

This register is used when СНМ CFG.ID. EN is 
set. 


5.7.5.2.4 ADDR MIN 


Description: AXI minimal address for monitoring; while set АООН EXC. EN = 0, any access between 
Max and Min address space may trigger interrupt; while set АРОН EXC. EN = 1, the access address 
smaller than АРОН MIN and larger than ADD МАХ may trigger interrupt. 


merane Азта аана tor тотоп estosen | anor mn 
ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕНЕЛЕЛЕЛЕДЕІ 
Кс ПИН 


ADDR_MIN 


Type 


ADDR_MIN 


Field Name Type | Reset | Description 
Value 
ADDR_MIN [31: 0] RW 3210 | AHB minimal address for monitoring; 
Any access between Max and Min address space 
may trigger interrupt; 


5.7.5.2.5 ADDR MIN H32 


Description: AXI minimal address high 32-bit for monitoring; while set ADDR EXC. EN = 0, any access 
between Max and Min address space may trigger interrupt; while set ADDR EXC. EN = 1, the access 
address smaller than ADDR ММ and larger than ADD MAX may trigger interrupt. 
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шаљи Азта areas tor montong. вва то) | Арпа итно 
ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕНЕЛЕЛЕЛЕЛЕІ 


ADDR_MIN_H32 


ВЕСТИ pin STE IRR ВС ВЕ ВБ ЕВ ЕС (ЕСЕ ЕС ЕС 
[Name м 


ADDR_MIN_H32 


Т 
e T [о рр 


ERN ГӘН ГН ГЕН REGN CRI ROT 
мез” Pele с 
Value 


ADDR MIN H32 [31: 0] RW 3280 | AHB minimal address high 32-bit for monitoring; 
Any access between Max and Min address space 
may trigger interrupt; 


5.7.5.2.6 ADDR MAX 


Description: AXI maximum address for monitoring; while set ADDR ЕХС EN = 0, any access between 
Max and Min address space may trigger interrupt; while set ADDR EXC. EN - 1, the access address 
smaller than АРОН MIN and larger than ADD МАХ may trigger interrupt. 


Instr: 8’hOd AXI maximum address for monitoring. (Reset to 32'h0) ADDR MAX 


| me |з | зо | 29 | 20 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 16 | t7 | 16 | 
Name | ы ______ 


ADDR_MAX 


ADDR_MAX 


м 
reel PP PPP PP С С С С С ЕЕ 


Field Name Type | Reset | Description 
Value 


ADDR_MAX [31: 0] RW 3210 | AHB maximum address for monitoring; 
Any access between Max and Min address space 
may trigger interrupt; 
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5.7.5.2.7 ADDR_MAX_H32 


Description: AXI maximum address high 32-bit for monitoring; while set ADDR_EXC_EN = 0, any access 
between Max and Min address space may trigger interrupt; while set ADDR_EXC_EN = 1, the access 
address smaller than ADDR_MIN and larger than ADD_MAX may trigger interrupt. 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕІ 
ГТ SSC 


ADDR_MAX_H32 


ee ПАДА ЕТС ПА ПАПЕ ЕД ВК 


ADDR_MAX_H32 


co 
т 
Preset Ге T* Ге Те 


EPRE Ee e m 
мез” LIEBT 0 
Value 


ADDR MAX H32 [31: 0] RW 3210 | AHB maximum address high 32-bit for 
monitoring; 
Any access between Max and Min address space 
may trigger interrupt; 


5.7.5.2.8 ADDR MASK 


Description: ADDR MASK, active high makes the corresponding bits of the captured address to set 0, 
then compare with ADDR MIN and ADDR MAX, bit[31 :0]. 


AXI maximum address for monitoring. (Reset to 32'h0) ADDR MASK 


Insent || 
| ei |31 | 30 | 29 29 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 19 | 17 | 16 


ADDR_MASK 


[GERE ПЕПЕЛА ЕКС ЕС ЕШЕЖЛЕЛЕНЕШЕИЕШЕЛ 


ADDR_MASK 


reel PPP PP PPP PPP Peer 
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Field Name Type | Reset | Description 
Value 


ADDR_MASK [31:0] | ВМ | 3210 | ADDR_MASK, active high makes the 
corresponding bits of the captured address to set 
0, then compare with ADDR_MIN and 
ADDR MAX, bit[31:0]. 


5.7.5.2.9 ADDR MASK H32 


Description: ADDR MASK, active high makes the corresponding bits of the captured address to set 0, 
then compare with ADDR MIN and ADDR MAX, bit[63:32]. 


Dess — Waessmesk asero sano Г aoon ASK | 
ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕДЕІ 
Кеј 0-0 ме 


Туре RW 


ree ___________ 
mes Јо Го ss p.m Is. ЕЕ одне Јо. 
ВЕСТИ ro ET OR СЗ CORR Е ЕС ЕЕ СА С ОЕ АЗИИ 
ПЕЕ _--  __ a 


ADDR MASK H32 


Т 


Field Name Type | Reset | Description 
Value 


ADDR MASK H32 [31:0] | АМ | 3210 | ADDR MASK, active high makes the 
corresponding bits of the captured address to set 
0, then compare with ADDR MIN and 
ADDR MAX, bit[63:32]. 


5.7.5.2.10 DATA MIN L32 


Description: AXI minimal DATA for monitoring, bit[31:0]. Any access between Max and Min data space 
may trigger interrupt. 
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ers | mnir aata tor montong: eseria azro Г пата ант 
C [э Гэ |а [а] 7 ||» [и [ж [ж [т [ж [тэ [тв [м е 


DATA_MIN_L32 


gt S reae ЕЕ ЛЕЯ И ЕП HS ПН 


DATA_MIN_L32 


ІШІ 
Т 
e T [о рр 


ERN ee eee ГЕП ОИ 
= al hal = И 
Value 


DATA_MIN_L32 [31:0] | ВМ | 3210 | АХ minimal DATA for monitoring, bit[31:0]. 
Any access between Max and Min data space 
may trigger interrupt; 


5.7.5.2.11 БАТА MIN H32 


Description: AXI minimal DATA for monitoring, bit[63:32], used when data width is 128 or 64 bits.Any 
access between Max and Min data space may trigger interrupt. 


| 1пәіг: 812 | Minimum data for monitoring. (Reset to 0000_0000) 
| Bit | 31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
[ае М 


DATA_MIN_H32 


p 
аса E ТА LEON IER НЕС ВЕ ЕВ ВЕ ЕВ EEE 


DATA MIN H32 


L3 
" 
н CIN CN | 


Br ipe quee а СЕСИИ КАРА e ЗИ 
мес” TIER И 
Value 


DATA MIN H32 [31:0] | RW |32ћ0 | AXI minimal DATA for monitoring, bit[63:32], used 
when data width is 128 or 64 bits. 
Any access between Max and Min data space 
may trigger interrupt; 
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5.7.5.2.12 БАТА ММ ЕХТ 132 


Description: AXI minimal DATA for monitoring, bit[95:64], used when data width is 128-bit.Any access 
between Max and Min data space may trigger interrupt. 


[meroma | minimum dara tor monitoring Resereszo — [оята MN ET 132 
| ви [э о | зо [зе [ог [8 | | а |» [ [= [о [з [тв [т [е 


DATA MIN EXT. 132 


ПА ЕА С RR ECRIRE ЕЗ ЕС 


DATA MIN. EXT. 132 


L3 
T 
Preset [> [* T* T* T* ] 


pope eee 
m epe Ž 
Value 


DATA MIN EXT L32 | [31:0] | RW |32h0 | AXI minimal DATA for monitoring, bit[95:64], used 
when data width is 128-bit. 
Any access between Max and Min data space 
may trigger interrupt; 


5.7.5.2.13 DATA MIN EXT H32 


Description: AXI minimal DATA for monitoring, bit[127:96], used when data width is 128-bit; Any access 
between Max and Min data space may trigger interrupt; (The corresponding bits of the minimal/maximum 
address should set 0). 


|Instr&hi4 — | Minimum data for monitoring (Reset to 32'h0) 
| Bit зт зо | 29 [28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


DATA ММ EXT. H32 


ceee ER RR С ЗЕ ВСВ ВЕ В ЗВ Е ЕСЕН ЕС 


DATA MIN. EXT. H32 


me PP PPP PP PPP PPP 
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Field Name Type | Reset | Description 
Value 


DATA MIN EXT H32 [31: 0] RW 32'h0 AXI minimal DATA for monitoring, 
bit[127:96], used when data width is 128-bit. 
Any access between Max and Min data 
space may trigger interrupt; 


5.7.5.2.14 БАТА МАХ 132 


Description: AXI maximum DATA for monitoring, bit[31:0].Any access between Max and Min data space 
may trigger interrupt. 


| пзиг: 815 | Maximum data for monitoring. (Reset to 32'h0) 
Bit зт 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
шз "ШИ "Ооо 


DATA МАХ 132 


Туре RW 


ри ли __.. - 4 
MNA 
en pas aa fae ae far СЕСИИ ЕС ITE ЕЕС 
Name] (ка 004 


DATA МАХ 132 


Т 


Field Мате Туре | Reset | Description 
Value 
DATA_MAX_L32 [31: 0] RW 3280 | AXI maximum Data for monitoring, bit[3 1:0] 
Any access between Max and Min Data space 
may trigger interrupt; 


5.7.5.2.15 DATA MAX H32 


Description: AXI maximum DATA for monitoring, bit[63:32], used when data width is 128 or 64 bits; Any 
access between Max and Min data space may trigger interrupt. 
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moramo антта тогтоон ааваа Г рата MAX A 
и |“ [| 2 [а] |» [25 |» [а [в [т [ж | [18 [т [1] 
али | SC 


DATA_MAX_H32 


gt e cee a ЛЕЯ ul И СЗ ВЕК ЕВЕ СИ 


DATA_MAX_H32 


ІШІ 
Т 
Peel PP P P PP PPP PPP Pe 


Field Name Type | Reset | Description 
Value 


DATA_MAX_H32 [31: 0] RW 3210 | АХ maximum Data for monitoring, bit[63:32], 
used when data width is 64 or 128 bits. 
Any access between Max and Min Data space 
may trigger interrupt; 


5.7.5.2.16 DATA MAX EXT L32 


Description: AXI maximum DATA for monitoring, bit[95:64], used when data width is 128-bit; Any access 
between Max and Min data space may trigger interrupt. 


Maximum data for monitoring. (Reset to 32'h0) 
| Bit зт 30 | 29 [28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20] 19 | 18 | 17 | 16 | 


DATA MAX. EXT L32 


Еа 
| m [as | | из | 12 | м | зо | о | ге | у | 6 | 5 |4|з 12 | 1 | о] 


DATA MAX EXT 132 


С 
м 
reel PP PPP С С С СО СО Pee 


Field Мате Туре Reset | Description 
Value 


DATA MAX EXT L32 [31:0] | RW 3270 АХІ maximum Data for monitoring, 
bit[95:64], used when data width is 128- 
bit. 

Any access between Max and Min Data 
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5.7.5.2.17 БАТА MAX EXT H32 


Description: AXI maximum DATA for monitoring, bit[127:96], used when data width is 128-bit; Any 
access between Max and Min data space may trigger interrupt. 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЕГІЕСЕКЛЕЛЕЛ 
ры | 


DATA MAX. EXT H32 


Type RW 


ЕЦ 
EE РИИ ЕИ | ЕЈ КИ ТЕ Қақ Тан И 
Ген as faa f ae ee far Е В EA Е ја еј јот 
|Nme| мае (0-2 


DATA MAX EXT H32 


= 


м 
ЕЛЕНИ ГИ ГЕ ЗИ ЕН ГИ ЕИ ЕИ ССИ ЕС СИ КИ Сан | 
== p pepe 

Value 


DATA MAX EXT H32 [31: 0] RW 3270 АХІ maximum Data for monitoring, 
bit[127:96], used when data width is 128- 
bit. Any access between Max and Min 
Data space may trigger interrupt; 


5.7.5.2.18 DATA MASK 132 


Description: Data mask, active high makes the corresponding bits of the captured data to set 0, then 
compare with DATA MIN and DATA MAX, bit[31:0]. 
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DATA MASK 132 
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DATA MASK 132 
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Value 


DATA МАЭК |32 [31:0] RW 32'h0 Data mask, active high makes the corresponding 
bits of the captured data to set 0, then compare 
with БАТА MIN and DATA MAX, bit[31:0]. 


5.7.5.2.19 DATA MASK H32 


Description: Data mask, active high makes the corresponding bits of the captured data to set 0, then 
compare with DATA MIN and DATA MAX, bit[63:32]. Used when data width is 64 or 128 bits. 


|Instt&hia | Data mask for monitoring. (Reset to 0000 0000) 
| Bit | зт | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


DATA MASK H32 


Type RW 


a 
epp ЕЛЕНИ СИ Я ЕЕ НВ С ЕИ И ЕЕ НИ 
ДА АС АА Е ВЕСА eee D MEC S DG 


DATA_MASK_H32 


С 
Preset [> 


С А ЕВИ СИ ЕЈ ЕС (И ЗИ ns 
== al 0 
Value 


DATA_MASK_H32 [31: 0] RW 3290 | Data mask, active high makes the corresponding 
bits of the captured data to set 0, then compare 
with DATA MIN and DATA MAX, bit[63:32].Used 
when data width is 64 or 128 bits. 


V0.3 Spreadtrum Communications, Inc., Confidential and Proprietary 206 of 2330 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


EP SPREADTRUM | 5С9853ІЧА Device Specification 


5.7.5.2.20 DATA MASK EXT 132 


Description: Data mask, active high makes the corresponding bits of the captured data to set 0, then 
compare with DATA MIN and DATA MAX, bit[95:64]; Used when data width is 128-bit. 


DATA MASK _ 
EXT L32 


| ei | зт | 30 | 29 29 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 t8 | 17 | 16 
еј DEAMABKENAM (0-2 


Data mask for monitoring. (Reset to 32'h0) 


DATA MASK EXT 132 


T 


г. | eee 
ү И ЕС ДК eee 
| m (яе | | из | 12 | м | зо | e 
Мате и | 


DATA MASK EXT 132 


Type RW 


Field Name Type Reset Description 
Value 


DATA MASK EXT L32 [31:0] | RW 32'h0 Data mask, active high makes the 
corresponding bits of the captured 
data to set 0, then compare with 
DATA MIN and DATA MAX, 
bit[95:64]; Used when data width is 
128-bit. 


5.7.5.2.21 БАТА MASK EXT H32 


Description: Data mask, active high makes the corresponding bits of the captured data to set 0, then 
compare with DATA. MIN and DATA MAX, bit[127:96]; Used when data width is 128-bit. 
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РАТА_МАЗК_ 
EXT_H32 


| ei |31 | 30 | 29 29 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 19 | 17 | 16 


DATA MASK EXT H32 


Data mask for monitoring. (Reset to 32'h0) 


Type RW 


2-2... 2... 
ШЕЛ ЕИ ЕИ КИ 
CACA 


| Name | DATA_MASK_ EXT_H32 
Type 


Field Name Type Reset | Description 
Value 


DATA MASK EXT H32 [31:0] | RW 32'h0 Data. mask, active high makes the 
corresponding bits of the captured data to 
set 0, then compare with DATA MIN and 
DATA MAX, bit[127:96]; Used when data 
width is 128-bit 


5.7.5.2.22 МОМ TRANS LEN 


Description: The count length to monitor the bus transaction. If no transaction in the counted cycle, the 
bus busy signal will de-assert. 


Mis count length to monitor the bus transaction. (Reset to MON TRANS LEN 


32280) 
| Bit (зт | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


МОМ TRANS LEN 


ИТИ ЛЕ ЕСЕН ЕСЕ e КИ СЗ СЦЈС ЕИ СИНЕ ЕС 


MON. TRANS LEN 


ІІІ 
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Field Name Type Reset | Description 
Value 
MON_TRANS_LEN [31:0] | RW 3270 The count length to monitor the bus 
transaction. If no transaction in the 
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counted cycle, the bus busy signal will 
de-assert. 


5.7.5.2.23 MATCH_ID 


Description: АХ! transaction ID of the matched transaction; The captured 10 is located at [ID_WIDTH-1: 
0] 


Matched ID. (Reset to 32'h0) MATCH ID 


[изме | 
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MATCH_ID 


MATCH_ID 


ров 
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Field Мате Type | Reset | Description 
Value 
MATCH_ID [31: 0] 3210 | AXI transaction ID of the matched transaction. 
The captured ID is located at [ID WIDTH-1: 0] 


5.7.5.2.24 MATCH ADDR 


ШЕ 
ЕСЕБЛЕЛЕНЕЛЕШЕДЕНЕЛЕЛЕШЕЖЕШЕШЕНШЕНЕН 


Description: Matched Address low 32-bit, which triggered interrupt 


mess [Watched address ном Гилан 
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MATCH ADDR 
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MATCH_ADDR 
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Field Name Type | Reset | Description 
Value 
MATCH_ADDR [31: 0] pes 320 | Captured Address low 32-bit, which triggered 
interrupt. 


5.7.5.2.25 MATCH ADDR H32 


Description: Matched Address high bits, which triggered interrupt. 


[тешет — Wsemedadaess messes | MATGHLADDR Hae 
Cm [э [о |» [» [ |» [25 [вм [а [ж [и [ж [ә [в [лт [ле] 


MATCH_ADDR_H32 
тре | _______ _ ____ | 
| Bit | 15 | 14 | 13 | 12 | 11 | 10 | 9 | 8 | 7 | 6 | 5 | 4 | 3 | 2 | 1 [0] 


MATCH ADDR H32 


Dine. 
ров 
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Field Name Type | Reset | Description 
Value 
MATCH ADDR H32 | [31: 0] КА 3270 | Captured Address high bits, which triggered 
interrupt. 


5.7.5.2.26 MATCH_CMD 


Description: Matched command(WRITE, SIZE, BURST, LENGTH, and STROBE), which triggered 
interrupt. 
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| Instr:8h21 | Matched command. (Reset to 32’h0) MATCH CMD 
| Bit [31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | t7 | 16 | 


el 
MATCH_BU 
Ы Bo wa MATCH_SIZE MATCH_LEN_EXT MATCH_LEN 


MATCH_STRB_EXT MATCH_STRB 


Field Name Type | Reset | Description 
Value 


rar [Rao Reson 
MATCH_WRITE [29] [RO |1б0 | АХ! write of the matched transaction 


MATCH_SIZE [28:26] зло АХ! size[2:0] of the matched transaction 
For 32/64 bit data bus, AWSIZE[2] and 
ARSIZE[2] is not used. When WDATA/RDATA 
width is 128bit, the AWSIZE[2] and ARSIZE[2] is 
used: value 35100 indicates 16 bytes in a 
transfer. 

MATCH BURST [25:24] |RO |гто | АХ! Burst type of the matched transaction 

MATCH_LEN_EXT [23:20] 480 АХІ Burst length of the matched transaction, high 
4-bit for АХІ4 

MATCH_LEN [19:16] 40 АХ! Burst length of the matched transaction, low 
4 bit for АХІ4 


MATCH_STRB_EXT | [15:8] 870 АХІ Write strobe extension for 128bit WDATA bus 
of the matched transaction. 


MATCH_STRB [7:0] [RO |880 | АХ! Write strobe of the matched transaction 


5.7.5.2.27 MATCH DATA L32 
Description: Matched Data, which triggered interrupt, [31:0]. 
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merana [manea aara osoro saroy | АТОН АТА 
и [э [о |» Га [ |» а [ж [ж [= [и [ж [ә [пе [лт [л] 


MATCH DATA L32 


[ERE coho ea ЕЗ (ЕЕС СИ 
ЕС с 


MATCH DATA 132 


Dine. 
LINE ОИ 
к= | Teele le 


КАКИКИКИЯКИКИКИКИАКИКИЕН 
== [е repe C 
Value 


MATCH DATA 132 |[31:0] [RO | 32'h0 | Captured Data, which triggered interrupt. 


5.7.5.2.28 MATCH_DATA_H32 


Description: Matched data, which triggered interrupt; bit[63:32]. 


СИСТИНА | waren para ez 
ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕНЕЛЕЛЕЛЕДЕІ 


MATCH. DATA H32 


| m (яе |е | чз | 12 | м | зо | o je|v[e s |4 | з|2 | 1 | о] 
ЕБЕ “ШЕМА ______-- 


MATCH_DATA_H32 


L3 
LINE ОО 
mers [э [= [ fe 


Field Name Type | Reset | Description 
Value 
MATCH DATA H32 | [31: 0] p 32'h0 | Captured Data, which triggered interrupt; 
bit[63:32] 


5.7.5.2.29 MATCH DATA EXT L32 
Description: Matched Data, which triggered interrupt; bit[63:32]. 
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МАТСН_ОАТА_ 
ЕХТ 132 


| ei | st зо | 29 [28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 19 | 17 |6 


MATCH DATA EXT 132 


Matched data. (Reset to 32'h0) 


e| e | | ОСЗ ОС ОС ОС ОС ОС ОС ОС ОС ОС ОС ОСЗ ОС 
ва КЕ | па СЕ Е | ТО е С Е ОЗ ОЗ ОСЗ ОЕ ОЕ ОСЗ С 


MATCH DATA EXT 132 
эе юм 
Reset | o | о {о1о {о [о {о [о {о {о1о о1о ооо 
те [к Те earn  _ 
Value 
кезип [exe | дее | 
interrupt; bit[95:64] 


5.7.5.2.30 MATCH_DATA_EXT_H32 
Description: Matched data which triggered interrupt, [127:96]; Reserved for 32 or 64 bit AXI data bus. 


Matched data. (Reset to 32'h0) EP LOS 


T H32 


| ei |31 30 | 29 29 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 19 | 17 | 16 


MATCH DATA EXT H32 


Field Name Type Reset | Description 
Value 
MATCH DATA EXT H32 | [31: 0] Ж 3210 | Captured Data, which triggered interrupt; 
bit[127:96] 
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5.7.5.2.31 BUS_STATUS 
Description: AXI bus status, VALID/READY signals of all 5 AXI channels, and mismatch. 


Lr AXI bus status. (Reset to 32'h0) BUS TATUS 


Reserved 


Field Name Type | Reset | Description 
Value 

W CHN MIS [31] 1'bO Write command channel and write response 
channel mismatch status. 

В СНМ MIS [30] 1'bO Read command channel and read data channel 
mismatch status. 

AW MIS [29] 1'bO Write command channel AWVALID and 
AWREADY mismatch status. 

W MIS [28] 1'bO Write data channel WVALID and WREADY 
mismatch status. 

B MIS [27] 1'bO Write response channel BVALID and BREADY 
mismatch status. 

AR MIS [26] 1'bO Read command channel ARVALID and 
ARREADY mismatch status. 

R MIS [25] 1'bO Read data channel RVALID and RREADY 
mismatch status. 

шош [но [iw 

AWVALID 9 | RO. |150 |АММАЦО of write address channel. 

AWREADY |8 јво |150 |AWREADY of write address channel 

WVALID л | RO. |150 |WVALID of write data channel 

WREADY 16) [һо |10 |WREADY of write data channel 


BVALID 5] (ВО (1% | BVALID of write response channel 
BREADY [4 (во |150 | BREADY of write response channel 
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ARVALID з | RO. то | ARVALID of read address channel 
ARREADY |] (во то | ARREADY of read address channel 


RVALID |] |во |150 | RVALID of read data channel 
RREADY 0] [яо то | RREADY of read data channel 


5.7.5.2.32 USER_CFG 


Description: AXI USER bit monitoring; please refer to AXI spec for the meaning of USER. This register is 
used when USER CFG.USER ENis set. This only valid for command ARUSER/AWUSER match. 


Instr: 8'h27 AXI USER bit monitoring. (Reset to 32'h0) USER CFG 


USER CFG 


FS ај о Е ЕИ ee ЕС ЕС СС ВЕСТ 
У И. ЕН 


USER_CFG 


Type 


Field Name Type | Reset | Description 
Value 


USER_EN [31] тво AXI USER bit (AXUSER) monitoring enable 
0: Disable USER monitoring 
1: Enable USER monitoring 
(USER only support in АХМ, while AXI3 EN = 1, 
set USER_ENO =0) 


[messo ms [ее SSS 


USER_CFG [27:0] | RW 2810 | AXI USER monitoring. Bit[USER WIDTH-1: 0] is 
for USER comparison, while the rest bits are 
reserved and are read as 0. The USER WIDTH 
should not be greater than 28. 

This register is used to match command when 
USER CFG.USER EN is set to 1. 
(USER only support in АХІ4) 


5.7.5.2.33 MATCH USER 


Description: Matched USER when triggered interrupts.Matched USER is valid for ARUSER /AWUSER 
/WUSER, there is no RUSER and BUSER. 
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Cm [и [о |» [ж [ |» [25 [и [з [ж [и [з [ә [18 [т [л] 
ама | шше 


MATCH_USER 


ви С Е ЕЕ ЕР ЕС ЕТ СЗ ОСЗ О ОСЗ ОЕ ОСЗ ОС ОЗ ОС С 
LINE ООО 
ГІ T T T T T] 


MATCH USER 


Field Name Type | Reset | Description 
Value 


MATCH USER [31: 0] 320 | AXI transaction USER bit (AXUSER) of the 
matched transaction. ғ captured command 
USER is located at [USER_WIDTH-1: 0] . 
(USER only support in АХІ4) 


5.7.5.2.34 СМТ ID CFGO 


Description: Count the command ID configure for group 0. Enable matched command counter, such as 
ID, LENGTH, etc. 


LONE ано the command ID configure for group 0. (Reset to CNT ID CFGO 


инан инт ммо 


КЕМ a EN USE 
RE Mis Reserved CNT ID CFGO 
К NO E 


[Rest |о TA Медо | 
pere eke CREER ON IER ОС РЕП И НУ 


CNT_ID_CFGO 


[name 
reel PP PPP PP PP PPP Pee 


Field Name Type | Reset | Description 
Value 
ID_ENO [31] RW ТО Command counter group 0 ID enable. | it is set to 
1, only the AxID matched CNT ID CFGO will 
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ПИ И ВА 
RW 
RW 
RW 
RW 


cause the transfer counter add 1. 


Command counter group 0 LEN enable. If it is set 
to 1, only the АХСЕМ matched 

СМТ CMD CFGO.CNT LEN CFGO will cause 
the transfer counter add 1. 


LEN ENO 


SIZE ENO Command counter group 0 SIZE enable. If it is 
set to 1, only the AxSIZE matched 
CNT CMD CFGO.CNT SIZE CFGO will cause 


the transfer counter add 1. 


Command counter group 0 BURST enable. If it is 
set to 1, only the AXBURST matched 
СМТ СМО CFGO.CNT BURS CFGO will cause 
the transfer counter add 1. 

USER ENO th Command counter group 0 USER enable. If it is 


set to 1, only the AXUSER matched 

СМТ CMD CFGO.CNT USER CFGO will cause 
the transfer counter add 1. 

(USER only support іп AXI4, while АХВ EN = 1, 
set USER. ENO = 0) 


RW MASKO Command counter group 0 read and write all 


counted if this bit is 1. 


If this bit is set to 0, the write/read command to 
count is depended on 
СМТ СМО CFGO.CNT WRITE CFGO. 


a [RO [mo |е ——— _ 


CNT ID CFGO [23:0] RW 24ћ0 | Command counter group 0 ID configuration. Use 
this ID to match command when ID ENO is set to 
1. 


5.7.5.2.35 CNT CMD CFGO 


Description: 


BURST. ENO и 
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писама Гама 


CNT_USER_CFGO 


Т 


Field Name Type | Reset | Description 
Value 


CNT_CLRO [31] WO Command counterO clear. Writing 1 to this bit will 
clear the COUNTO register. When before you 
enable this command counter, you should writing 
this bit “1” to clear the corresponding counter 
(COUNTO). 

[ 


CNT ENO 30] RW : Command counter 0 enable bit 
0: disable; 
1: enable. 

CNT BUSRT CFGO [29:28] | RW À Command counter0 AxBURST configuration. Use 
this BURST to match command when 
BURST ENO is set to 1. 

CNT WRITE CFGO [27] RW ! Command counterO write transfers configuration. 
1: count write command; 
0: count read command. 

CNT SIZE CFGO [26:24] | RW ў Command counter 0 AxSIZE configure. Use this 
SIZE to match command when SIZE ENO is set 
to 1. 

CNT LEN CFGO [23:16] | RW А Command counter 0 AxLEN configure. Use this 
LEN to match command when LEN ЕМО is set to 
1. 

CNT USER CFGO [15:0] RW | Command counter 0 AXUSER configure. Use this 
USER to match command when USER ENO is 
set to 1. 


5.7.5.2.36 CNT ID CFG1 
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Description: 


LEER 
[oo [oe Toe [or [oe Tos [os Tos Га Ги Га [ee Te To ја 


LEN | SIZE | BUR | USE 2 
"à ЕМ ST. д З ТИЕ Reserved ID CFG1 
EN1 K1 
Туре | ЕЗІ | о |" ~ O 


ID_CFG1 


Type 


Field Name Type | Reset | Description 
Value 


| Command counter group 1 ID enable. | counter | Command counter group 1 ID enable. | ID enable. 


RW MASK1 [26] RW тво Command counter group 1 read and write all 
counted if this bit is 1. 
[Es [во јо [meme | 
ID_CFG1 [23:0] 2410 | Command counter group 1 ID configuration. 


5.7.5.2.37 CNT CMD CFG1 


Description: 
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CNT_SIZE_CFG1 CNT_LEN_CFG1 


CNT_USER_CFG1 


Type 


Field Name Type | Reset | Description 

Value 
CNT_CLR1 ІЗІ (ШО то | | Command counter 1 writing 1 сеа. | counter 1 | Command counter 1 writing 1 сеа. | 1 clear. 
CNT_EN_CFG1 E RW тво Command counter 1 enable bit 

0: disable; 1: enable. 

CNT_BUSRT_CFG1 | [29:28] Command counter 1 AxBURST configure 
CNT_WRITE_CFG1 [27] Command counter 1 write transfer configure 
CNT. SIZE CFG1 [26:24] Command counter 1 AxSIZE configure 


СМТ LEN CFG1 [23:16] Command counter 1 AxLEN configure 
CNT USER СЕТ [15:0] 16'h0 | Command counter 1 AXUSER configure 


5.7.5.2.38 CNT ID CFG2 


Description: 
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ee ee Ет 
ee ее ЕЕ ЕЕ с ЕРДЕ) 


IDE LEN | SIZE p BE 
N2 2 zx Reserved ID CFG2 
ENS 
Туре | CC Б шщ о о о = 


ID CFG2 


rem oe re n AOS 
Value 


RW MASK2 [26] RW 10 Command counter group 2 read and write all 
counted if this bit is 1. 
Геза јо је — 
ID_CFG2 [23:0] 2480 | Command counter group 2 ID configuration. 


5.7.5.2.39 CNT_CMD_CFG2 


Description: 
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CNT_SIZE_CFG2 CNT_LEN_CFG2 


CNT_USER_CFG2 


Type 


Field Name Type | Reset | Description 

Value 
CNT_CLR2 ІЗІ (ШО то | | Command counter 2 writing 1 clear. | counter 2 | Command counter 2 writing 1 clear. | 1 clear. 
СМТ ЕМ СҒО2 ES RW ТО Command counter 2 enable bit 

0: disable; 1: enable. 

CNT_BUSRT_CFG2 | [29:28] Command counter 2 AxBURST configure 
CNT_WRITE_CFG2 [27] Command counter 2 write transfer configure 
CNT_SIZE_CFG2 [26:24] Command counter 2 AxSIZE configure 


СМТ LEN CFG2 [23:16] Command counter 2 AxLEN configure 
CNT_USER_CFG2 [15:0] 16'һ0 | Command counter 2 AXUSER configure 


5.7.5.2.40 СМТ ID CFG3 


Description: 
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a oe ЕЕ 
Ge ее ЕЕ Е EIER EGER 


IDE LEN | SIZE BE 
N3 Fu => Reserved ID_CFG3 
Г 
Туре | ЕЛЕЛЕЛІСІСІ:І Б щш о о о = 


ID_CFG3 


em |“ теме еее AOS 
Value 


RW_MASK3 [26] RW 10 Command counter group 3 read and write all 
counted if this bit is 1. 
[ fea во [ао Гама 
ID_CFG3 [23:0] 2480 | Command counter group З ID configuration. 


5.7.5.2.41 СМТ СМО CFG3 


Description: 
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CNT_SIZE_CFG3 CNT_LEN_CFG3 


CNT_USER_CFG3 


Type 


Field Name Type | Reset | Description 

Value 
CNT_CLR3 ІЗІ (ШО то | | Command counter 3 writing 1 clear. | counter 3 | Command counter 3 writing 1 clear. | 1 clear. 
СМТ ЕМ СЕОЗ ES RW ТО Command counter 3 enable bit 

0: disable; 1: enable. 

CNT_BUSRT_CFG3 [29:28] Command counter 3 AXBURST configure 
CNT WRITE CFG3 [27] Command counter 3 write transfer configure 
СМТ SIZE CFG3 [26:24] Command counter 3 AxSIZE configure 


СМТ LEN CFG3 [23:16] Command counter 3 AxLEN configure 
СМТ USER CFG3  |[15:0] 16'h0 | Command counter 3 AXUSER configure 


5.7.5.242  CNT_ID_CFG4 


Description: 
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БЕКЕН 
ee ЕДЕН 


IDE LEN | SIZE ре USE 
N4 2 2 Reserved ID CFG4 
SNE 
Туре | ЕЛЕЛЕЛІСІСІ:І щш ооо о = 


ID_CFG4 


"ше в (те Е А: СЫШИШ 
Value 


RW_MASK4 [26] RW 10 Command counter group 4 read and write all 
counted if this bit is 1. 
[Emo [me је | 
ID_CFG4 [23:0] 2480 | Command counter group 4 ID configuration. 


5.7.5.2.43 СМТ СМО CFG4 


Description: 
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CNT_SIZE_CFG4 CNT_LEN_CFG4 


CNT_USER_CFG4 


Type 


Field Name Type | Reset | Description 

Value 
CNT_CLR4 ІЗІ (ШО то | | Command counter 4 writing 1 clear. | counter 4 | Command counter 4 writing 1 clear. | 1 clear. 
CNT EN CFG4 E RW тво Command counter 4 enable bit 

0: disable; 1: enable. 

CNT_BUSRT_CFG4 | [29:28] Command counter 4 AxBURST configure 
CNT_WRITE_CFG4 [27] Command counter 4 write transfer configure 
CNT_SIZE_CFG4 [26:24] Command counter 4 AxSIZE configure 


CNT_LEN_CFG4 [23:16] Command counter 4 AxLEN configure 
CNT_USER_CFG4 [15:0] 1670 | Command counter 4 AXUSER configure 


5.7.5.2.44 СМТ Ір СҒС5 


Description: 
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шен. oe ГЕ 
Eae e ee 


IDE LEN | SIZE pd EE 
N5 = => Reserved ID_CFG5 
ENS 
Туре | ЕЛЕЛЕЛІСІСІ:І щш о о о = 


ID CFG5 


rem |“ re n AOS O 
Value 


RW MASK5 [26] RW 10 Command counter group 5 read and write all 
counted if this bit is 1. 
ПО fea реј 
ID CFG5 [23:0] 2480 | Command counter group 5 ID configuration. 


5.7.5.245 СМТ СМО CFG5 


Description: 
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CNT_SIZE_CFG5 CNT LEN CFG5 


CNT USER CFG5 


Type 


Field Name Type | Reset | Description 

Value 
CNT CLR 5 ІЗІ (ШО то | | Command counter 5 writing 1 clear. | counter 5 | Command counter 5 writing 1 clear. | 1 clear. 
CNT_EN_CFG5 ES RW ТО Command counter 5 enable bit 

0: disable; 1: enable. 

CNT_BUSRT_CFG5 [29:28] Command counter 5 AXBURST configure 
CNT_WRITE_CFG5 [27] Command counter 5 write transfer configure 
CNT. SIZE CFG5 [26:24] Command counter 5 AxSIZE configure 


CNT LEN CFG5 [23:16] Command counter 5 AxLEN configure 
СМТ USER CFG5 | [15:0] 16'h0 | Command counter 5 AXUSER configure 


5.7.5.2.46 СМТ ID CFG6 


Description: 
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ee ee еа 
БЕЛЕ НЕШ ee ЕЕ ЕЕЕ ЕРДЕН 


IDE LEN | SIZE a USE 
N6 = = Reserved ID_CFG6 
ENS 
Туре | ЕЛЕЛЕЛІСІСІ:І Б щш о о о NENNEN 


ID_CFG6 


"еше e e n AOS O 
Value 


RW MASK6 [26] RW 10 Command counter group 6 read and write all 
counted if this bit is 1. 
COo fea |mo реј 
ID CFG6 [23:0] 24’hO | Command counter group 6 ID configuration. 


5.7.5.2.47 СМТ СМО CFG6 


Description: 
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CNT_SIZE_CFG6 CNT_LEN_CFG6 


CNT_USER_CFG6 


Type 


Field Name Type | Reset | Description 

Value 
CNT_CLR6 ІЗІ (ШО то | | Command counter 6 writing 1 clear. | counter 6 | Command counter 6 writing 1 clear. | 1 clear. 
CNT EN CFG6 ES RW ТО Command counter 6 enable bit 

0: disable; 1: enable. 

CNT_BUSRT_CFG6 [29:28] Command counter 6 AXBURST configure 
CNT WRITE CFG6 [27] Command counter 6 write transfer configure 
СМТ SIZE CFG6 [26:24] Command counter 6 AxSIZE configure 


CNT LEN CFG6 [23:16] Command counter 6 AxLEN configure 
СМТ USER CFG6 | [15:0] 16'h0 | Command counter 6 AXUSER configure 


5.7.5.2.48 CNT ID CFG7 


Description: 


V0.3 Spreadtrum Communications, Inc., Confidential and Proprietary 230 of 2330 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


КЕЗ SPREADTRUM | 5С9853ІЧА Device Specification 


ЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕНЕЛЕЛЕЛЕЛЕЛ 


IDE LEN | SIZE er RE 
N7 z: EN Ms Reserved ID CFG7 
ENS K7 
Туре | CC шщ мо 


ID CFG7 


em e Е n AOS O 
Value 

појео [эп [нї [re [Command courier group 7 10 erabe | 

ene [ай [RW [тю [Commana counter group 7 LEN enable. | 

зубе fie [вм |10 [Commana counter group 7 826 enable | 

PeuRST_EN7 ев [вм [то | Command couner group 7 BURST erabe 

usen ew; јел [нн то Command counter group 7 USER enable. — | 


RW_MASK7 [26] RW 10 Command counter group 7 read and write all 
counted if this bit is 1. 
[Es јо је | 
ID_CFG7 [23:0] 24’hO | Command counter group 7 ID configuration. 


5.7.5.2.49 CNT_CMD_CFG7 


Description: 
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| Instr: 38 |. (Reset to 0000 0000) 
ЕН eee 


un 
1. “EN TS Әлі 
CNT_SIZE_CFG7 CNT_LEN_CFG7 


CNT_USER_CFG7 


Т 
reel PPP PPP С С С са с С си С 


Field Name Type | Reset | Description 
Value 


CNT_CLR7 [31] Command counter 7 writing 1 clear. 


0: disable; 1: enable. 


5.7.5.2.50 COUNTO 


Description: 


. (Reset to 0000 0000) COUNTO 


ЕДІГЕ 4 
Se 
ы - - —- NRI 


COUNTO 


COUNTO 


cape ЗВ ПЕВА ЗЕЕ ЕВ ИОВ 
| Мате | 

Е БЕЕН ЗБЕН АНЕ 
ЛЕН СИН ГИ СИ ee ERR CR ЕВ ЗАВ CR 


V0.3 Spreadtrum Communications, Inc., Confidential and Proprietary 232 of 2330 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


КЕЗ SPREADTRUM | ОС9853 НА Device Specification 


Field Name Type | Reset | Description 
Value 


COUNTO [31:0] 3210 | Command counter 0 for transfer matches the set 
command according to СМТ ID СЕСО and 
CNT СМО CFGO. 


5.7.5.2.51 COUNT1 
Description: 


. (Reset to 0000 0000) COUNT1 


_Instr:8h3a јФеШеооооо) | 

| Bw [зт | 30 | 29 [28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 19 | 17 | 16 
[Meme [cows NN 
те) е АМ __ 
ү ЕЗ ЕИ ЕН ЗА И ИС ЕИ moy li 
оне ВО те | ома Е НЕС ЕС ЕИ ЕСП ЕС 


2 СОНИ ҒАН ЕСЕ СЕТ СУ EN ER ТЕ ЗН УНИ КОЈ ЕС ЭЖ 


Field Name Type | Reset | Description 
Value 
COUNT1 [31:0] 3210 | Command counter1 for transfer matches the set 
command according to СМТ ID CFG1 and 
CNT CMD СЕСІ. 


5.7.5.2.52 COUNT2 


Description: 


. (Reset to 0000 0000) COUNT2 


Готы Гвен — — — — — — ] 
ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛ 
ње == 


и. > . 
Fe ER Сан а ES NN ГЕ ГИГИЕ ЕИ ЕИ НИ КИ ЕИ ERIS 
Re ТИЕ Я И ЛЕЛЕМЕНЕЛЕЖЕНЕЙ 


COUNT2 


С 
Preset | [> 
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Field Name Type | Reset | Description 
Value 


COUNT2 [31:0] 3210 | Command counter 2 for transfer match the set 
command according to CNT_ID_CFG2 and 
СМТ_СМО_СЕС2. 


5.7.5.2.53 COUNT3 
Description: 


. (Reset to 0000 0000) COUNT3 


Instr:8h3e | . (Reset to 0000_0000) | 

| Bw [зт | 30 | 29 [28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | t9 | 19 | 17 | 16 
[Meme | м хо | 
м АМ ___ 
ү ВЕ ЕИ ЕН В И ЕС moy li 
MCN es ЕС ts ЕСЕ ERI ЕС ЗАС НЕС ЕС ЕСЕН СИ 


| Мате | COUNT3 
reel PP PPP PPP PPP Peer 


Field Name Type | Reset | Description 
Value 
СОЏМТЗ [31:0] 3210 | Command counter З for transfer match the set 
command according to CNT_ID_CFG3 and 
CNT_CMD_CFG3. 


5.7.5.2.54 COUNT4 


Description: 


. (Reset to 0000_0000) COUNT4 


СЕТИ СООО 
ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛ 
C 


ИМ“ . д 
2 ER ГЕН шаа за ЕЕ ЕИ ган саған ERIS 
ВЕСТИ ЕСЕ ЕЕ ЕС ЕМЕЛ ЖЕЛЕ МЕЖЕЛЕЖЕНЕЙ 


COUNT4 


С 
Preset | [> 
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Field Name Type | Reset | Description 
Value 


COUNT4 [31:0] 3210 | Command counter 4 for transfer match the set 
command according to CNT_ID_CFG4 and 
CNT_CMD_CFG4. 


5.7.5.2.55 СОЏМТ5 
Description: 


. (Reset to 0000 0000) СОЏМТ5 


(тетот рФеШеооооо) || 

| Bw [зт | 30 | 20 [28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 19 | 17 | 16 | 
Name] — 0 8505 м ~ ~ | 
еј е АМ __ 
ү СЕН ЕЗ ЕИ ЕН ЗА И ЕС ЕИ CR SN НИВИ 
MCN ОЕ те СЕСИИ Е ЗИ НЕС ЕС ЕИ ЕСП СЗ 


| Мате | COUNT5 
ГІ PP PPP PPP PPP O 


Field Name Type | Reset | Description 
Value 
СОЏМТ5 [31:0] 3210 | Command counter 5 for transfer match the set 
command according to CNT ID CFG5 and 
CNT CMD CFG5. 


5.7.5.2.56 COUNT6 


Description: 


. (Reset to 0000 0000) COUNT6 


аса __| паееповло onm — — — — — — ] 
ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕДЕЛ 
C 


© D 
E ER Сан ЕНА E NN ee Ган саған ERIS 
ДА ЕСЕ АЕ el 


COUNT6 


С 
Preset | [> 
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Field Name Type | Reset | Description 
Value 


COUNT6 [31:0] 32'h0 | Command counter 6 for transfer match the set 
command according to CNT ID CFG6 and 
CNT CMD CFG6. 


5.7.5.2.57 COUNT7 


Description: 


Instr: 8'h40 . (Reset to 0000 0000) COUNT7 


| и | зи | зо | 2 | 20 | 27 | 26 | 25 | 26 | 23 | 22 | 21 | 20 | 19 | 8 | 17 | 16 | 
мей соғ NN 


COUNT7 


Type 


е NWO _—_ _ 
ү СЕН ЕН ЕИ ЕН ЗА И ЕИ ee 
 ЖЕЛЕЛЕЛЕ ЗЕ ЕС ТЕ НЕС ЕС ЕЕЗ ЕС 
[Name м 


COUNT7 


Field Name Type | Reset | Description 
Value 
COUNT7 [31:0] 3210 | Command counter 7 for transfer match the set 
command according to CNT_ID_CFG7 and 
CNT CMD CFG7. 


5.7.6 Application Notes 


5.7.6.1 Clock Gating 
The bus monitor will be gating when CHN INT.CHN EN is set to 1'bO. 


Caution: When CHN INT.CHN EN is set to 1'bO, the bus monitor will be off. Must clear the interrupt 
before set CHN INT.CHN EN to 1’b0, and use two commands to finish the operation. 


1. Clear interrupt : СНМ INT.CHN EN = 1 CHN INT.INT CLR = 1 
2. Close bus monitor: CHN INT.CHN EN = 0. 


5.7.6.2 Capture Mode 


The bus monitor is in Capture Mode When CHN INT.CNT EN is set to 1'b1. The capture method is 
described below: 


1» CMD Capture 
@ Selection between write address channel and read address channel: 
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Table 5-5 CMD Capture Configure 


CHN_CFG.WRITE_EN | CHN_CFG.WRITE_CFG | Channel 


0 x read and write address channel both. 
1 0 read address channel 
1 1 write address channel 


@ When LEN_EN is set to 0, it means that ГЕМ СЕС is ignored, so as BURST_EN, 
SIZE EN, ID EN, USER EN. 


е The address is hit when the ID CFG.ADDR EXC ЕМ-0: 
> ADDR MIN x address & (-ADDR MASK) = АРОН МАХ 
= Address here means AWADDR or ARADDR. 
е The address is hit when the ID CFG.ADDR EXC ЕМ-1: 


> ADDR MAX < address & (-ADDR MASK) or address 8 (~ADDR_MASK) < 
ADDR MIN 


= Address here means AWADDR or ARADDR. 


2> DATA Capture 


е Selection between write data channel and read data channel (read and write channel 
cannot monitor at the same time): 


Table 5-6 Data Capture Configure 


CHN_CFG.WRITE_EN | CHN_CFG.WRITE_CFG | Channel 


x 0 read data channel 


x 1 write data channel 


ө When read data channel is selected, CHN CFG.STRB EN and 
CHN CFG.WSTRB CFG and CHN CFG.WSTRB CFG EXT are ignored. 


ө The read data is hit when 
> DATA МІМ< АРАТА а (-DATA MASK)xDATA МАХ 
@ The write data is hit when both condition below is satisfied: 
> DATA MINxWDATA & WSTRB EXPAND & (-DATA MASK)xDATA MAX 
= WSTIRB EXPAND = {{8{WSTRB[15]}}, {8{WSTRB[14]}}, (GBWSTRB[13]]), 
{8{WSTRB[12]}}, (G(WSTRB[1 11}}, {8{WSTRB[10]}, (81 WSTRB[9}}}, 
{8{ УУӘТЕВІВІН, (81 WSTRB[7]H, {8{ WSTRB[6]]), {8{ WSTRB[5]}}, 


{8{ WSTRBJ4]}}, {8{ WSTRB[3]}}, {8{ WSTRB[2]}}, {8{ WSTRB[1]}}, 
{8{ WSTRB[0}}}}. 


> ( WSTRB EN is set to 0 ) ог (WSTRB == (CHN CFG.WSTRB CFG EXT, 
CHN CFG.WSTRB CFG]) 
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Set CHN INT.CHN EN = 0 to 
disable monitor 


Configure registers to decide 


monitor function 


Set CHN INT.CHN EN = 1 to 
enable monitor 


Wait int гед busmon 


Read registers for match 


information 


Figure 5-10 Capture Mode Configure Flow 


Capture mode configure flow (as example): 
Disable bus monitor: 


» 


Set CHN_INT.CNT_EN to "0". 


Set read or write command or data to match: 


» 


» 
» 
» 


» 


0x0004: СНМ CFG 
0х0008: ID СЕС 
0x000C: ADDR MIN 
0х0010: АОВ MIN H32 


0x0050: DATA MASK EXT H32 


Enable bus monitor: 


» 


Wait int req busmon assert, read back the registers for match information : 


» 
» 


» 


Set CHN INT.CNT EN to “1”. 


0x0054: MATCH ID 
0x0058: MATCH ADDR 


0x0074: MATCH DATA EXT H32 
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5.7.6.3 Command Count Mode 


The bus monitor is in matched command count mode When CNT CMD CFGx.CNT EN CFGx is set to 
1'b1 for corresponding COUNTx and СНМ INT.CNT EN is set to 1'b1. The command match pattern is 
set in СМТ ID CFGx апа CNT CMD CFGx for each group. There аге 8 group counters, and all the 8 
groups are controlled separately. 


Set one group (groupO) count as example: 


е Set which transfer attributes you want: 


> Set OCNT ID CFGO (ID ENDO, SIZE ЕМО, BURST ЕМО, LEN ЕМО апа 
BURST ENO) to 1 will enable the attribute, or set to 0 will disable. 


> Set the detailed attribute of СМТ ID/SIZE/BURST/LEN/USER CFGO іп 
СМТ СМО CFG0 for command match. 


> For example, set SIZE ENO bit to “1” to enable the AXSIZE match СМТ. SIZE CFGO. 
е Set read or write command to match: 


> Count matched write command only: set the CNT CMD CFGO.CNT WRITE CFGO 
to ^1" and set CNT ID CFGO.CNT RW MASKO to “0”; 


> Count matched read command only: set the СМТ CMD CFGO.CNT WRITE CFGO 
to "0" and set CNT ID CFGO.CNT RW МА5КО to “0” 


> Count matched read апа write command both: whatever value of 
CNT CMD CFGO.CNT WRITE CFG0, but set СМТ ID CFGO.CNT RW MASKO to 
В 
е Clear the counter: 
> Writing “1” to CNT CMD CFGO.CNT CLRO to clear COUNTO to “0”. 
ө Count: 
> Write СМТ ID CFGO.CNT. ЕМО to “1” to start the counter. 
> Те command matched the property you set, the counter will add 1. 
@ Read the counter value: 
> Read the counter value from COUNTO register. 


5.7.6.4 Bus Busy Detect Mode 


The bus monitor in Bus Busy Detect Mode can detect that the monitored АХ! bus is busy or not in a set 
time, when CHN_INT.BUS_BUSY_DET_EN is set to 161 and СНМ INT.CNT EN is set to 1701. When 
there is no transaction in the set cycles (MON TRANS LEN, 0x0054), the output signal bus busy will be 
low to indicate the bus is idle in the setting length, else it will be high. 
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Set CHN_INT.CHN_EN = 0 to 
disable monitor 


Configure MON_TRANS_LEN(0x0054). 
Set CHN_INT. BUS_BUSY_DET_EN to “1” 


Set CHN_INT.CHN_EN = 1 to 
enable monitor 


Figure 5-11 Bus Busy Detect Configure Flow 
Set Bus Busy Detect as example: 


@ Disable bus monitor: 
> Set set CHN_INT.CNT_EN to "0". 
е Set the count length to monitor the bus transaction, and enable bus busy detect function: 
> Configure MON_TRANS_LEN(0x0054). 
> Set CHN_INT. BUS_BUSY_DET_EN to “1” 
@ Enable bus monitor: 
> Set CHN_INT.CNT_EN to “1”. 
е Виѕ биѕу assert and de-assert: 


> If no transaction in the counted cycle, the bus busy signal will de-assert; else the bus 
busy signal will assert. 
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---- BUSMON TRANS LEN — 


Not Idle -----і- Bus busy = 1 


At this point 
Bus busy assert 


! реше Window | At this point 
Not Idle | іе O} Bus_busy will not 
TEE H 2 de-assert 


Figure 5-12 Bus Busy Detect 


5.7.6.5 Channel Mismatch Detect 


If the bus transaction is hanged, you can read the configuration register BUS STATUS (0x0078) to get 
more information to debug. 


Seven mismatch types: 


€ Write command channel and write response channel mismatch. 
Read command channel and read data channel mismatch. 
Write command channel AWVALID and AWREADY mismatch. 
Write data channel WVALID and WREADY mismatch. 

Write response channel BVALID and BREADY mismatch. 
Read command channel ARVALID and ARREADY mismatch. 
Read data channel RVALID and RREADY mismatch 


5.8 AHB bus monitor 


For sp. ahb mtx, each master has ahb busmonitor to monitor its activity. 


аимма | was | млаза 
o| > | м | » | ов | Dew | 
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Fe ox БЕСТЕН [э ШЕСТЕ КІЛТ" 


5.8.1 Overview 


7 AHB bus monitor are used for SP AHB matrix’s each master. Bus monitor can be accessed by 
central debug JTAG. 


Bus monitors could monitor the bus access and provide the interrupts when a target data reading 
from or writing to a target address. Only CHN INT register(0x00) could be cleared after reset, other 
registers would not be effected by reset. 


Besides, bus monitors provide the bus usage to analyze system performance. 


5.8.2 Features 
This bus monitor supports the following features: 


@ Support AMBA AHB bus Read and Write monitoring; 

@ Support AHB byte/half-word/word access monitoring; 

• Support AHB 32-bit/64-bit data bus monitoring, by 32-bit/64-bit data mask; 

@ Support AHB 32-bit address space monitoring, for any address between minimal and 
maximum setting; 

@ Support interrupt raw/mask status and interrupt enable; 

@ Support triggered HADDR/HDATA/HSIZE/HBURST status. 

@ Support performance couters which can calculate the read/write transactions, 
throughput, and latency in the specific peroid; It can calculate the specific read/write 
transactions; It can calculate the peak number of read/write transactions and throughput 

ө Support depth-4 transactions store buffer for read and write transactions and read and 
write data respectively 


5.8.3 Signal Description 
5.8.4 Function Description 


5.8.5 Control Registers 


5.8.5.1 Control Register Address Map 


Offset 
Register Name Register Description 


0x0000 CHN_INT | Channel interrupt configure. = interrupt | Channel interrupt configure. = 


0х0004 СНМ СЕС АНВ feature configure. 
0x0008 ADDR_MIN Minimum address for monitoring. 
0x000C ADDR_MAX Maximum address for monitoring. 
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Offset Я ' PET 
Register Name Register Description 


0x0010 ADDR MASK Address mask for monitoring. 
0x0014 DATA MIN L32 Minimum data for monitoring, low 32bit 


DATA MIN H32 
0x0018 (Reserved for 32 bit Minimum data for monitoring, high 32bit 
AHB bus) 


0x001C DATA MAX L32 Maximum data for monitoring, low 32bit 


DATA MAX H32 
0x0020 (Reserved for 32 bit Maximum data for monitoring, high 32bit 
AHB bus) 


0x0024 DATA MASK L32 Data mask for monitoring, low 32bit 


DATA MASK H32 
0x0028 (Reserved for 32 bit Data mask for monitoring, high 32bit 
AHB bus) 


5.8.5.2 Register Descriptions 


5.8.5.2.1 CHN INT 


Description: 
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0x0000 . (Reset to 0x0000_0000) CHN_INT 


| Bw | за | 20 | 20 | 20 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | to | 16 | 17/16, 


Nr RD- 
BUF Res Но Е 
R pm x E Reserved 
Tar E 


[Туре | по | но | мо | нн | но ШИ ч пе ч ИН 
L-IERERENENEN EE 
Е Е i a ТЗ СЗ ESSI С СЕ ВЕ ЕС 


CNT 
Hom E i 


| Type | | wo | mW | mw | на | пи | 
ЕЕ) | |  — НЕ 


Field Name Type | Reset | Description 
Value 
INT MASK STATUS [31] 160 Interrupt Mask status and should be cleared 
by asserting INT_CLR; Only would be active 
when INT_EN active high. 


INT RAW STATUS [30] 160 Interrupt raw status and should be cleared by 
asserting INT_CLR; 
INT_CLR [29] WO [10 Writing “1” to this bit will clear the interrupt 
raw status, and clear the performance 
couters. 
INT_EN [28] RW 160 0 : By default, disable биотоп interrupt; 
1 : Enable busmon interrupt; 
BUFFER CLR [27] RW 10 Writing “1” to this bit will clear the read/write 
command/data buffer; 
Lec imm — — 


BUF RD EN [25] RW 0 : By default, disable buffer read; 
1 : Enable buffer read; In performance 
counter mode, enable counter readback in 
CNT WIN LEN register 
BUFFER EN [24] 0 : By default, disable buffer store 
2. 
: Enable buffer store command/data; 
RD_CONDITION_CNT_EN 0 : By default, disable condition counters 
read; 
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1 : Enable condition counters read; 


Writing “1” to this bit will clear performance 
counter; 


Performance Counter Start 
0 : End counter; 
1 : Start counter; 


CNT_CONDITION_EN Performance Counter Enable For Specific 
Condition, If enable this mode, capture mode 


is disabled; 
0 : Disable condition counter; 
1 : Enable condition counter; 


Performance Counter Enable; 
0 : Disable counter; 
1 : Enable counter; 


Channel enable: 
0: by default, disable bus monitor; 
1: Enable bus monitor; 


5.8.5.2.2 CHN CFG 


Description: 


0x0004 . (Reset to X) CHN CFG 


| ew [sr | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | №9 | 16 | 17 | 16 


EE BUR 
Reserved BURST_CFG 


MAS sue ЫА 
MASTER_CFG Reserved TER SIZE_CFG Reserved 
_EN -- 


| Туре | 


Неја Мате Type | Reset | Description 
Value 
неп ИШ. 
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ADDR_EXC_EN [20] Е Address Exclude Enable, Active High means 
monitoring the address less then ADDR_MIN and 
larger than ADD MAX; 


BURST CFG [19:17] AHB HBURST definition: 
3'b000 : Si Е 
30001 : : 
3'b010 : | 
35011: : 
3'b100 : | 
36101: : 
36110: : 
3'b111 : : 


Single 
INCR 
WRAP4 
INCR4 
WRAP8 
INCR8 
WRAP16 
INCR16 


BURST EN [16] HBURST type monitoring enable: 
: : Disable HBURST monitoring; 
: Enable HBURST monitoring; 
ШЕ Е И Ew 


MASTER_EN 


AHB HSIZE monitoring: 
000: Byte; 

001: Half-word; 

010: Word; 

Others: reserved. 


SIZE_EN HSIZE type monitoring enable; 
0 : Disable HSIZE monitoring; 
1 : Enable HSIZE monitoring; 


WRITE CFG ы 1‘bx HWRITE for monitoring: 
0 : HWRITE = 1’b0, read transaction; 
1: HWRITE = 1’b1, write transaction; 


HWRITE type monitoring enable; 


0: Disable HWRITE monitoring; 


WRITE_EN RW 1‘bx itori 
1 : Enable HWRITE monitoring; 


5.8.5.2.3 ADDR_MIN 
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Description: 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕНЕЛЕЛЕЛЕДЕІ 
Кеј чао 


ADDR_MIN 


reel T T P EE PE EPP EEE 
ШІНЕЛЕЛЕЛЕЛЕШЕЛЕНЕНЕДЛЕЛЕНЕНЕНЕНЕНЕН 


Dane. 
[ese |р 


Field Name Type | Reset | Description 
Value 
ADDR_MIN [31: 0] RW 32‘hx | AHB minimal address for monitoring; 
Any access between Max and Min address space 
may trigger interrupt; 


5.8.5.2.4 ADDR_MAX 


ADDR_MIN 


Description: 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 
СИТИ 
рр 
ви | пе | та | па | па | о о ОСЗ е ОС ОЕ ОЕ ОЗ ОСЗ ОСИ 


ADDR_MAX 


co 
Preset | [* | 


Field Name Type | Reset | Description 
Value 
ADDR_MAX [31: 0] RW 32‘hx | AHB maxium address for monitoring; 
Any access between Max and Min address space 
may trigger interrupt; 
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5.8.5.2.5 ADDR_MASK 


Description: 


0x0010 . (Reset to X) ADDR_MASK 


Bt |s1 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 16 | 17 | 16 | 
Name] Век 


ADDR_MASK 


ADDR_MASK 


[теш T TF Cc 


Field Name Type | Reset | Description 
Value 
ADDR_MASK [31: 0] RW 32'hx | Address mask, active high makes the address of 
corresponding bits to be masked, and ignored 
during comparation. 


5.8.5.2.6 DATA MIN L32 


Description: 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕДЕЛ 
De] ОИ 


DATA_MIN 


DATA_MIN 


mw T P P P T TI IIIIIIIIS 


Field Name Type | Reset | Description 
Value 
DATA MIN L32 [31: 0] RW 32'hx | AHB minimal DATA for monitoring, low 32 bit 
Any access between Max and Min data space 
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5.8.5.2.7 DATA_MIN_H32 


Description: 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛ 
ме 


DATA_MIN 


DATA_MIN 


ree T T TF P T TT ЗО БО ЗО ЗО Е ЗО БОЕ 


Field Name Type | Reset | Description 
Value 


DATA_MIN_H32 [31:0] | ВАМ ]|32'hx | AHB minimal DATA for monitoring, high 32 bit 
Any access between Max and Min data space 
may trigger interrupt; 


5.8.5.2.8 DATA MAX 132 


Description: 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛ 
| ОИ 


DATA MAX 


DATA MAX 


С 
ret PE EE EE EEE PPE 


ене вс [Type [Reset [pesonn — — — — — —— 
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DATA_MAX_L32 [31: 0] RW 32'hx | AHB тахит Data for monitoring, low 32 bit 
Any access between Max and Min Data space 
may trigger interrupt; 


5.8.5.2.9 DATA_MAX_H32 


Description: 


DATA_MAX 
ret T T TT EPP EE PPE 
ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕНЕНЕЛЕЛЕЛЕНЕНЕНЕНЕН 
С ОИ 


DATA_MAX 


м 


EE ан л ИТ ЕИ БЕ ЕНЕ САН РН 


Field Name Type | Reset | Description 
Value 


DATA_MAX_H32 [31: 0] RW 32'hx | AHB maxium Data for monitoring, high 32 bit 
Any access between Max and Min Data space 
may trigger interrupt; 


5.8.5.2.10 DATA MASK L32 


Description: 
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ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕДЕГІ 
C 


DATA_MASK 


Type 


DATA_MASK 


Field Name Type | Reset | Description 
Value 
DATA_MASK_L32 [31: 0] RW 32‘hx | Data mask, active high makes the data of 
corresponding bits to be masked, and ignored 
during comparation. , low 32 bit 


5.8.5.2.11 БАТА MASK H32 


Description: 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕНЕЛЕЛЕЛЕДЕІ 
Со Ста 


DATA_MASK 
Type 


DATA_MASK 


Field Name Type | Reset | Description 
Value 
DATA_MASK_H32 [31: 0] RW 32‘hx | Data mask, active high makes the data of 
corresponding bits to be masked, and ignored 
during comparation. ‚high 32 bit 
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5.8.5.2.12 CNT_WIN_LEN 


Description: 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕДЕЛ 
De] мае 


CNT_WIN_LEN 


CNT_WIN_LEN 


Preset | | ЕН ЕЛИ ЕЛИ ЛИЛИ ЕЛИ ЕЛИ ЕЛИ ЕЛИ ЕЛИ ЕЛИ 


Неја Мате Type | Reset | Description 
Value 


CNT_WIN_LEN [31: 0] Performance counter window length 


5.8.5.2.13 PEAK_WIN_LEN 


Description: 


Pee [и [э | о [ж] [® [ж [ж [з [э [= [о [зә [тв [тт | 
| 


PEAK_WIN_LEN 


Field Name Type | Reset | Description 
Value 


PEAK WIN. LEN [31: 0] Peak bandwidth window length 


5.8.5.2.14 MATCH ADDR 
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Description: 


ШІЕЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕІ 
ата | ne 


MATCH_ADDR 


ЛЛЕНЕНЕНЕНЕНЕНКИКИКЛЕНЕНЕНЕНЕНЕНЕН 
ШІЕЕЛЕЛЕЛЕЛЕЛЕІКЕЕИЕЛЕНЕЛЕНЕНЕЛЕНЕН 


| Мате | MATCH_ADDR 
(ee enn ЕВЕ 


Field Name Type | Reset | Description 
Value 


MATCH_ADDR [31: 0] [RO | 3270 | Captured Address, which triggered interrupt; 


5.8.5.2.15 MATCH_CMD 


Description: 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛ 
МАТ 


CH | MATCH 517 МАТСН ВО 
Reserved WRI E RST MATCH_MASTER 


TE 


o DM 
ШЯ ee , |, |: | о о | о |о | | 
ЖИЕ ПИ ЕЛС E ЕС ПА АЕ В О ЕСО ЕСЕ ЕЕ 
Nome DOL | 


Reserved 


Field Name Type | Reset | Description 
Value 
[ ЕЕ во [me |вема —  — 
MATCH SIZE [M4]  |RO |150 | AHB write of the matched transaction 
MATCH_SIZE [23:22] | Во |240 | AHB size of the matched transaction 
MATCH_BURST [21:20] [RO |2һо | AHB Burst type of the matched transaction 
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|. ]H89) |во јето [ве 


5.8.5.2.16 MATCH DATA 132 


Description: 


0x003C . (Reset to 0x0000 0000) MATCH DATA L32 


| и | зи | зо | 2 | 20 | 27 | 26 | 25 | 26 | 23 | 22 | 21 | 20 | 19 | 8 | 17 | 16 | 
[Nme | шым | 


MATCH DATA 


ПЕН ЕЛ ТЕЧ ШЕ ЕЗ | а ЕСЕЈ ERES IRIURE 
Name] қ (мана |(- 


MATCH DATA 


по. ee 
eee лана Е ee | 


ПИЕНЕЛЕЛЕЛЕЛЕЛЕЛЕДЕЛЕЯ 
== p pee —_—_ 
Value 
асай Пн 
bit 


5.8.5.2.17 MATCH_DATA_H32 


Description: 


m [a о |» [» [з |» |» [ж [а [= [ж [ш | пе [пе [лт [л] 
LIMEN T CR NN NN 


MATCH DATA 


ICT Ee eee SR СИ PERIERE Е RC 


MATCH DATA 


e| m T] 
ІЕИКИКИКИКИЕНЕНЕКНЕНЕНЕНЕНЕНЕНЕНЕН 


Field Name Type | Reset | Description 
Value 
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MATCH DATA H32 | [31:0] ld 32'h0 | Captured Data, which triggered interrupt; high 32 
bit 


5.8.5.2.18 RTRANS IN WIN 


Description: 


ШІЕЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕІ 


RTRANS_IN_WIN 


ПВП ai ЕЛГА ЕЛЕЕ ИКИЕЯКИЕКИ ЕЗ 


RTRANS_IN_WIN 


[name 
ров 
к= [> [ [= [= [=] 


|» | о |о | [ооо [оо [о | 
~ [е ај 00 
Value 


RTRANS_IN_WIN [31: 0] [RO | 3200 | Read transactions in the counted window 


5.8.5.2.10 RBW. ІМ WIN 


Description: 


0x0048 . (Reset to 0x0000 0000) 


кењецооооо | мини 
mmm mmt 
| ____"____ O 


RBW_IN_WIN 


ВЕСТИ ЛЕШ ЧЕЛ ЗЕ В 4 ИС D E ES ЕС 


RBW_IN_WIN 


| Мате | 
ЕЛ ПИ ИЕ АИ 
LELIEBERESESESESESERESENEREAESEEESES 


Field Name Type | Reset | Description 
Value 
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|RBW IN мм |131:0] |RO | 32hO | Read bandwidth in the counted window (Byte) 


5.8.5.2.20 RLATENCE_IN_WIN 


Description: 


m [з о |» [ж [з [ж |» [ж [з [= [ж [ш | по [в [лт [л] 


RLATENCE_IN_WIN 


ИЕЛИ ЕЗ БЕДИ ПИ ER RR ЕЕ IRR 728 


RLATENCE_IN_WIN 


| Name | 
2-22-52: ee 
СЕЛЕН ЕНЕ 


СЕС С СС С ЕЕ СЕС ЕД 
== | И pepe И 
Value 


RLATENCE IN WIN | [31:0] | ВО |3290 | Read latency in the counted window 


5.8.5.2.21 WTRANS_IN_WIN 


Description: 


вн а ао | ав ат ав а Га Газ Га Га Гао о е еее 


WTRANS IN. WIN 


 ИЕЛЕЛ REC ЕС RORIS ЗН СО I IE ЕР 


WTRANS IN. WIN 


С 
e| m T] 
ІЕИЕНЕНЕНЕНЕНЕНЕНЕНЕНЕНЕНЕНЕНЕНЕН 


Field Name Type | Reset | Description 
Value 
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[WrRAS NW [вто [RO [зно Гане wanseciorsin tne courted window | 


5.8.5.2.22  WBW IN WIN 


Description: 


0x0054 . (Reset to 0x0000 0000) 


_- (Reset to ox0000_0000) 1 ими 
Sie ae ele ee eae ee 
eT 


WBW. IN. WIN 


ИЕЛ Л ЕЗ EE И RR RR НЕД ЕЕ IRR СИ 


WBW. IN. WIN 


| Name | 
pave ee ee ~ ==: 
СЕЛЕН ЕНЕ 


СЕС С С | С ДЕ Е СЕС Е 
== IE 00 
Value 


WBW. IN. WIN [31: 0] См 3210 | Write bandwidth in the counted window (Byte) 


5.8.5.2.23 WLATENCE_IN_WIN 


Description: 


Lm [s [o [2 [2 [2 [5 [o | 82 Га [9 | [e [| 


WLATENCE IN WIN 


 ИЕЛЕЛ REC OR О а АЗ ПРЕ ЕР 


WLATENCE IN WIN 


С 
e| в 
mesaj о С СО СО ОСЗ СО ОС ОС ОС ОС ОС О ОС ОС С 


Field Name Type | Reset | Description 
Value 
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[WLATENGE_NLWIN [uo [no [see [Wie kionoyinthecounedwindow | 


5.8.5.2.24 PEAKBW_IN_WIN 


Description: 


m [a [о |» [» [з |» |» [ви [з [= [ж [ш [з [в [т [л] 


PEAKBW_IN_WIN 


ИЕЛ СС И ЗЕ ER ERR RR ЕЕ СЕЕ СИ 


PEAKBW_IN_WIN 


Dame. 
ров 
веза KE Го С СО ОС ОСЗ СО ОС ОС ОС ОС ОС О ОС ОС С 


Field Name Type | Reset | Description 
Value 


PEAKBW. IN. WIN [31:0] | во зато | The peak bandwidth in the counted window 


5.8.5.2.25 Reserved 


5.8.5.2.26 Reserved 


5.8.5.2.27 BUS_PEEK 


Description: 


[mme ____| ипо поло [эшк 
ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕСІ 
C 


Reserved 
me | 
| езе! | А Ese ee ES реп И СЗТ Бе рен ЦЕ 


ПСЕ ПИ ППИ ER СИ REOR RE СИ ERE И ИЕЫ Е И 


Reserved 
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Field Name Type | Reset | Description 
Value 


pists] fro |2940 | Reserved - 


mams fen fro [mo ЕО 
нао e so mo |wemv — — — — — — — 


5.8.6 Application Note 


5.8.6.1 Computing Method of Capture Mode 


The busmon is in Capture Mode When CHN INT.CNT EN is set to 1'bO. The capture method is 
described below: 


€ Selection between write channel and read channel: 


CHN CFG.WRITE EN | CHN CFG.WRITE CFG | Channel 


0 x read and write channel both. 
1 0 read channel 
1 1 write channel 


@ When SIZE_EN is set to 0, it means that SIZE_CFG is ignored, so as BURST_EN. 
@ The address is hit when 
= ADDR_MIN x address & (~ADDR_MASK) < ADDR MAX 
@ address here means AWADDR or ARADDR. 
е The data is hit when 
ш DATA MINxdata а (~DATA_MASK)<DATA_MAX 


€ data is Нот HWDATA or HRDATA, and is right-aligned to LSB based on HSIZE and 
HADDR[2:0](HADDR[1 ОЈ when data bus is 32bit wide). 


е Тһе interrupt is generated when address is hit AND data is hit. 


5.8.6.2 Performance Counter 


Besides monitoring the AMBA bus, the monitor also integrates the other two features, one is a 
performance counter, which can calculate the transaction number, or data number transferred through the 
bus during a certain part of time; the other is transactions store buffer, the buffers depth is 4 for read and 
write transactions and read and write data respectively. 


There are two ways to decide the calculation time. 
1> Set CNT_WIN_LEN = 0; The calculation time is decided by the set 


CHN_INT.CNT_INTERNAL_START = 1 to start the calculation, and set 
CHN_INT.CNT_INTERNAL_START = 0 to end the calculation. 


Register setting example: 
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0x00 = 0x30000013; // Interrupt and counter clear 
0x04 = 0x00000000 

0x08 = 0x00000000 

0х0с = OxFFFFFFFF 

0x10 = 0x00000000 

0x14 = 0x00000000 

0x18 = 0x00000000 

0х1с = 0x00000000 

0x20 = 0x00000000 

0x24 = 0x00000000 

0x28 = 0x00000000 

0х2с = 0x00000000 

0x30 = 0x00000100; // If сік топ = 400МН2, peak_window=256*2.5 = 640 ns 
0x00 = 0x1000000B; / start the calculation 


0x00 = 0x10000003; // end the calculation 
Read regiters 0x44 ~ 0x5C to get infomation 


Set CHN INT.CNT INTERNAL START = 1, The calculation time is decided by the register of 
CNT WIN LEN, when the calculation is finished, an interrup will be generated. 


Register setting example: 


0x00 = 0x30000013; // Interrupt and counter clear 

0x04 = 0x00000000 

0x08 = 0x00000000 

0х0с = OxFFFFFFFF 

0x10 = 0x00000000 

0x14 = 0x00000000 

0x18 = 0x00000000 

Ox1c = 0x00000000 

0x20 = 0x00000000 

0x24 = 0x00000000 

0x28 = 0x00000000 

Ox2c = 0x17D78400; // If clk mon = 400MHz, cnt windowz0x17D78400*2.5 =1 ѕ 
0x30 = 0x00000100; // If ск топ = 400MHz, peak_window=0x100*2.5 = 640 ns 
0x00 = 0х1000000В; // start the calculation 

After 1 second, an interrupt will be generated, and the calculated counters will be hold. 
Read registers 0x44 ~ 0x5C to get information 


5.9 EIC 


AON has 9 EIC controllers. 


V0.3 


Base Addr Range Addr Map Description 
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5.9.1 Overview 
The EIC module includes four sub-modules: EIC_DBNC, EIC_LATCH, EIC_ASYNC and EIC_SYNC. 


The EIC. DBNC sub-module provides up to 8 source input signal connection. A de-bounce mechanism is 
used to capture input signal's stable status(ms grade) and a single-trig mechanism is introduced into this 
sub-module to enhance the input event detect reliability. In addition, this sub-module's clock can be shut 

off automatically to reduce power dissipation. The de-bounce range is from 1 ms to 4 s with the step of 1 

ms. The input signals shorter than 1 ms will be omitted at this sub-module. 


THE EIC. LATCH sub-module is used to latch some special input signal and send interrupts to MCU core 
by channel 0, and it can provides up to 8 EIC. LATCH source input signal connection. 


The EIC. ASYNC uses clk 32k clock to capture short signals (us grade) to generate interrupt to MCU by 
level or edge trigger. It can wake up system for сік 32k always alive. 


The EIC. SYNC is similar with GPIO's input function. 


5.9.2 Features 


5.9.2.1 EIC DBNC 
€ high level detect and interrupt generate(not bypass mode) 
€ low level detect and interrupt generate(not bypass mode) 
е interrupt mask(not bypass mode) 
е interrupt clear(not bypass mode) 

e 


level interrupt generate at system power down with once active trig(not bypass mode) 
(NOT advised) 


€  keepinterrupt stable when no interrupt clear(not bypass mode) 
@ input data sample or mask(not bypass mode) 
€  de-bounce number configurable(not bypass mode) 
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only once trig active(not bypass mode) 

trig level condition configurable(not bypass mode) 

high level detect and interrupt generate(bypass mode) 

low level detect and interrupt generate(bypass mode) 

interrupt mask(bypass mode) 

interrupt clear(bypass mode) 

input data sample or mask(bypass mode) 

level interrupt generate at system power down(bypass mode) (NOT advisedd) 
force to open the clock of de-bounce 


5.9.2.2 EIC LATCH 


Special IRQ or FIQ interrupt on channel 0 is used to latch some input signal status and 
trigger IRQ or FIQ interrupt by level detecting (no edge detecting) 


Special IRQ or FIQ interrupt on channel 0 is multiplexed from 8 independent input 
sources 


Using Latch circuit to realize interrupt generation, INTMSK connected to the set port of 
Latch, and INTCLR connected to the clear port of Latch. 


Provide raw status for each of 8 input sources on special channel 

Provide polarity control bit for each of 8 input sources on special channel 
Provide only one clear bit to clear all latches on special channel 

Each input source can be enabled or disabled independently on special channel 


5.9.2.3 EIC ASYNC 


positive edge detect and interrupt generate 
negative edge detect and interrupt generate 
both edges detect and interrupt generate 

high level detect and interrupt generate 

low level detect and interrupt generate 
interrupt mask 

interrupt clear 

input data sample or mask 

level interrupt generate at system power down 
edge interrupt generate with 32kHz clock at system power down 
level detect conditions changeable 

edge detect conditions changeable 


5.9.2.4 EIC SYNC 


Input signal synced with clk_apb 

positive edge detect and interrupt generate 
negative edge detect and interrupt generate 
both edges detect and interrupt generate 
high level detect and interrupt generate 

low level detect and interrupt generate 
interrupt mask 
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interrupt clear 

input data sample or mask 

level interrupt generate at system power down 
level detect conditions changeable 

edge detect conditions changeable 


5.9.3 Signal Description 


5.9.4 Function Description 


As the above diagram shows, SW communicates with EIC module by APB BUS. When 
the module has received active input signals, interrupts will be created to notify ARM core. 


APB EIC_SYNG 
INTERFACE 


EE 


Figure 5-13 EIC module diagram 
As the diagram shows, every interrupt detection mode is implemented by a specific module. All modules 
share APB interface. Every function module has its own register files inside the module and all interrupts 
can be masked, which means it could be detect but doesn't output. 
5.9.5 Control Registers 


5.9.5.1 Memory map 
Base address: EIC BASE ADDRESS 


Offset a" 
ны [Name шош | 


0x0000 EIC DBNC DATA EIC. DBNC bits data input 


0x0004 EIC DBNC DMSK ЕС DBNC bits data mask 
0x0014 ЕС DBNC ЕУ EIC_DBNC bits interrupt event 
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Жалы (Name реа 
ја BW 


Table 1 EIC_LATCH Control Register Address Map 
ARM base address: | EIC. BASE ADDRESS +0x0000_0080 


Offset = 
Ames [Name СИ 
0x0000 EIC_LATCH_INTEN EIC_LATCH interrupt enable 


0x0004 EIC_LATCH_INTRAW EIC_LATCH raw interrupt 
0x0008 EIC_LATCH_INTMSK EIC_LATCH interrupt mask 


0x000C EIC_LATCH_INTCLR EIC_LATCH interrupt clear 
0x0010 EIC_LATCH_INTPOL EIC_LATCH interrupt polarity 
0x0014 EIC_LATCH_INTMODE | EIC_LATCH interrupt mode 


Table 2 EIC_ASYNC Control Register Address Map 
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ARM base address: EIC BASE ADDRESS +0х0000_00А0 


Offset um 
на Мате СИ 
0x0000 EIC ASYNC INTEN ЕС ASYNC interrupt enable 


0x0004 ЕС ASYNC INTRAW EIC. ASYNC raw interrupt 
0x0008 EIC ASYNC INTMSK ЕС ASYNC interrupt mask 


0x000C EIC_ASYNC_INTCLR EIC_ASYNC interrupt clear 


0x0010 EIC_ASYNC_INTMODE ,. interrupt edge or level mode 


0x0014 EIC_ASYNC_INTBOTH | EIC_ASYNC interrupt both edge setting 
0x0018 EIC_ASYNC_INTPOL EIC_ASYNC interrupt polarity 
0x001C EIC ASYNC INTDATA | EIC ASYNG input data 


Table 3 EIC SYNC Control Register Address Map 
ARM base address: ЕКС BASE ADDRESS +0х0000_00С0 


алы CNN 


0x000C EIC SYNC INTCLR EIC. SYNC interrupt clear 


0x0010 EIC. SYNC INTMODE 2, interrupt edge or level mode 


0х0014 EIC_SYNC_INTBOTH EIC_SYNC interrupt both edge setting 
0x0018 EIC_SYNC_INTPOL EIC_SYNC interrupt polarity 
0x001C EIC_SYNC_INTDATA EIC_SYNC input data 


5.9.5.2 Register Descriptions 


5.9.5.2.1 EIC_DBNC_DATA 
Description: EIC_DBNC bits data register, read only 


V0.3 Spreadtrum Communications, Inc., Confidential and Proprietary 265 of 2330 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


КЕЗ SPREADTRUM | 5С9853ІЧА Device Specification 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕНЕЛЕЛЕЛЕДЕСІ 
ата | == 


Reserved 


Reserved EIC_DBNC_DATA 


| Name | 
ыл eee 
ШІ ° | о | о | о Looe о 


Неја Мате Туре Reset Description 

Value 
ыш [mo [aero 
DBNC DATA _ | [7:0] IRO [sho | EIC_DBNC bits data input 


Note: EIC. DBNC DATA synchronizes the original data inputs with 2 cycles of Rtcdiv32_clk, so SW need 
delay 2ms to get the exact value of original data inputs when Rtcdiv32 clk is enabled. 


5.9.5.2.2 EIC DBNC DMSK 
Description: EIC DBNC bits data mask register 


Lm [se [2 [2 [7 [29 [25 [и [5 [2 Га [9 | е [т [| 
н 


Reserved 
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Field Name Type Reset Description 
Value 


за [Ro [aem 
DBNC_DMSK [7:0] R/W 810 EIC_DBNC_DATA register can be read if 
EIC DBNC ОМК set “1” 


5.9.5.2.3 EIC DBNC IEV 
Description: EIC DBNC bits interrupt status register 


Fm [so [2 [2 [7 [29 [25 Га [5 [2 [ [9 | lel v [в 


Reserved 


Type 


a aes 
| eset + | ПЗ О ЕИ 
НЕЕ ЕТЕ ЕЗ ЕЩЕ Бел Бен ее И БЕ БЕІН 
си ||| БАЗА 


Reserved EIC_DBNC_IEV 


wef ЕИ Т 


L3. —— à Á | | | | | | || 


Field Мате Туре Везе! Description 
Value 


је fro јато [Reseved __ 


DBNC-IEV [7:0] R/W 8'hFF EIC. DBNC bits interrupt status register: 
“1” high levels trigger interrupts, 
“0” low levels trigger interrupts. 


5.9.5.2.4 ЕС DBNC IE 
Description: EIC DBNC bits interrupt enable register 
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ЕСЕЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 
Кеј ыш 


Reserved 


Reserved EIC_DBNC_IE 


Field Name Type Reset Description 
Value 


а јо | [Reseved "NN || 


DBNC_IE [7:0] RAN 8'h0 EIC. DBNC bits interrupt enable register: 
"1" corresponding bit interrupt is enabled. 
"0" corresponding bit interrupt is disabled 


5.9.5.2.5 EIC DBNC RIS 


Description: EIC DBNC bits raw interrupt status register, and it reflects the status of interrupts trigger 
conditions detection on pins (prior to EIC DBNC MIS) 


Lm [s [3 [2e [2 [2 [25 [o Га Га | [ж | s [e | [ в. 
мерно 


Reserved 


Reserved EIC_DBNC_RIS 


| ете 
| тое ||| И 
ШИЕ me : | :| о | о |» | о | о | о 


Неја Мате Туре Reset Description 

Value 
[ mem [mo (ано 
DBNC RIS [7:0] во [eno | ЕС bits raw interrupt status register: 
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“1” interrupt condition met 


“0” condition not met 


5.9.5.2.6 EIC DBNC MIS 
Description: EIC DBNC bits masked interrupt status register 


ЕСЕЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕІ 
e RN 


Reserved 


Reserved EIC_DBNC_MIS 


Note: EIC_DBNC_MIS = EIC. DBNC IE & EIC. DBNC RIS 


Field Name Type Reset Description 
Value 


[ea jro |280 [Reseved __ 


DBNC_MIS [7:0] 8’hO EIC_DBNC bits masked interrupt status register: 
“1” Interrupt active 
“0” interrupt not active 


5.9.5.2.7 EIC_DBNC_IC 
Description: ЕС DBNC_ bits interrupt clear register 


V0.3 Spreadtrum Communications, Inc., Confidential and Proprietary 269 of 2330 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


КЕЗ SPREADTRUM | 5С9853ІЧА Device Specification 


ЕІЕЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 
ъз ыш 


Reserved 


Reserved EIC_DBNC_IC 


s 


Field Name Type Reset Description 
Value 


| tata] [wo јато |Reewed чет | 


DBNC IC [7:0] WC 810 EIC_DBNC bits interrupt clear register: 
“1” clears detected interrupt. 
“0” has no effect. 


5.9.5.2.8 EIC_DBNC_TRIG 
Description: EIC_DBNC bits trig control register 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 
an 


Reserved 


Reserved EIC_DBNC_TRIG 


Г 


Field Мате Туре Reset Description 
Value 


јела þe [аю [mmm 0 


DBNC_TRIG [7:0] 810 EIC_DBNC bits trig control register: 
“1”: generate the trig_start pulse 
“0”: no effect 
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It must set EIC_DBNC_TRIG for using de-bounce 
function and getting active interrupt. 


5.9.5.2.9 EICO_DBNC_CTRL 
Description: EICO DBNC control register 


0x0040 (reset 0x0000_ 4032) EICO_DBNC_CTRL 
Bit 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 

Мате Reserved 

Type RO 

Reset | 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 


Bit 15 | 14 | 13 | 12 | 11 10 9 8 7 6 5 4 3 2 1 0 


FO 
RC DB 
E- | NC 
Name | CL E Reserved DBNC CNT 
K_ — 
ОВ К 
МС 
Туре | RW | RW RO R/W 
Reset 0 1 0 0 0 0 0 0 0 0 1 i 0 0 1 0 


Field Мате Туре | Reset Description 
Value 


m— СЕК DBNCO = RAV | 1710 эз о clock of donc forced open; 
0: no effect 


DBNC_ENO [14] RW | 1711 de-bounce mechanism enable or disable: 
1 епабје,0 f д: 
[13:12] [RO |240 | | Reserved | 


DUNS CNTO [11:0] RAN | 12'h032 | de-bounce counter period value setting, the one 
unit is 0.977 (1000/1024) millisecond 


5.9.5.2.10 EIC1_DBNC_CTRL 
Description: EIC1 DBNC control register 
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ШІЕЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕІ 
ата | шы 


Reserved 


SS | 
Reset | о | o | о J| o | o [oo о fo [о fo fo {о [ооо | 
| ви [15 | 14 | 13 | 12 | 11 | по | 9 | г | т | И Баз |2 [1 о 


Reserved DBNC_CNT 


Field Name Type | Reset Description 
Value 


FORCE_CLK_DBNC1 15 RAV | 1710 PNS и clock of donc forced open; 
0: no effect 
DBNC_EN1 [14] RW | 1711 de-bounce mechanism enable or disable: 
1 епаЫе,0 disable(bypass) 
пала [по ЕТОЙ ООО 
m CNT1 [11:0] R/W | 12’h032 | de-bounce counter period value setting, the one 
unit is 0.977 (1000/1024) millisecond 


5.9.5.2.11 EIC2_DBNC_CTRL 
Description: EIC2 DBNC control register 
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Pee [= [| [ж [г [ж [25 [ви [ж [= [ж [ш [з [в [лт [л] 
em шы 


Reserved 


SS | 
Reset | о | o | о J| o | o [oo о fo [о fo fo {о [ооо | 
| ви [15 | 14 | 13 | 12 | 11 | по | 9 | г | т | И Баз |2 [1 о 


Reserved DBNC_CNT 


Field Name Type | Reset Description 
Value 


FORCE_CLK_DBNC2 15 RAV | 1710 PNS и clock of donc forced open; 
0: no effect 
DBNC_EN2 [14] RW | 1711 de-bounce mechanism enable or disable: 
1 епаЫе,0 disable(bypass) 
пала [во ЕТОЙ ООО 
m CNT2 [11:0] R/W |12'h032 | de-bounce counter period value setting, the one 
unit 0.977 (1000/1024) millisecond 


5.9.5.2.12 EIC3 DBNC CTRL 


Description: EIC3 control register 
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Pee [a [о |» [» [г [ж [25 [ви [ж [= [ж [ш [з [в [лт [л] 
em шы 


Reserved 


SS | 
Reset | о | o | о J| o | o [oo о fo [о fo fo {о [ооо | 
| ви [15 | 14 | 13 | 12 | 11 | по | 9 | г | т | И Баз |2 [1 о 


Reserved DBNC_CNT 


Field Name Type | Reset Description 
Value 


FORCE_CLK_DBNC3 15 RAV | 1710 PNS и clock of donc forced open; 
0: no effect 
DBNC_EN3 [14] RW | 1711 de-bounce mechanism enable or disable: 
1 епаЫе,0 disable(bypass) 
пала [во ЕТОЙ ООО 
m" CNT3 [11:0] R/W |12'h032 | de-bounce counter period value setting, the one 
unit 0.977 (1000/1024) millisecond 


5.9.5.2.13 EIC4_DBNC_CTRL 
Description: EIC4 DBNC control register 
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Pee [a [о |» [» [з [ж [25 [ви [ж [= [ж [ш | о [пе [лт [л] 
Кеј шы 


Reserved 


SS | 
Reset | о | o | о J| o | o [oo о fo [о fo fo {о [ооо | 
| ви [15 | 14 | 13 | 12 | 11 | по | 9 | г | т | И Баз |2 [1 о 


Reserved DBNC_CNT 


Field Name Type | Reset Description 
Value 


FORCE_CLK_DBNC4 15 RAV | 1710 PNS и clock of donc forced open; 
0: no effect 
DBNC_EN4 [14] RW | 1711 de-bounce mechanism enable or disable: 
1 епаЫе,0 disable(bypass) 
пала [во ЕТОЙ ООО 
ЕИ CNT4 [11:0] R/W | 12’h032 | de-bounce counter period value setting, the one 
unit 0.977 (1000/1024) millisecond 


5.9.5.2.14 EIC5 DBNC_CTRL 
Description: EIC5 DBNC control register 
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Pex |" [о |» [» [г [ж [25 [ви [ж [= [ж [ш [з [в [лт [л] 
Я шы 


Reserved 


SS | 
Reset | о | o | о J| o | o [oo о fo [о fo fo {о [ооо | 
| ви [15 | 14 | 13 | 12 | 11 | по | 9 | г | т | И Баз |2 [1 о 


Reserved DBNC_CNT 


Field Name Type | Reset Description 
Value 


FORCE_CLK_DBNC5 15 RAV | 1710 PNS и clock of donc forced open; 
0: no effect 
DBNC_EN5 [14] RW | 1711 de-bounce mechanism enable or disable: 
1 епаЫе,0 disable(bypass) 
пала [во ЕТОЙ ООО 
m CNT5 [11:0] R/W |12'h032 | de-bounce counter period value setting, the one 
unit 0.977 (1000/1024) millisecond 


5.9.5.2.15 EIC6_DBNC_CTRL 
Description: EIC6 DBNC control register 


V0.3 Spreadtrum Communications, Inc., Confidential and Proprietary 276 of 2330 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


КЕЗ SPREADTRUM | 5С9853ІЧА Device Specification 


Pex [a [о |» [» [г [ж [25 [ви [ж [= [ж [ш [з [в [лт [л] 
LIMEN шы 


Reserved 


SS | 
Reset | о | o | о J| o | o [oo о fo [о fo fo {о [ооо | 
| ви [15 | 14 | 13 | 12 | 11 | по | 9 | г | т | И Баз |2 [1 о 


Reserved DBNC_CNT 


Field Name Type | Reset Description 
Value 


FORCE_CLK_DBNC6 15 RAV | 1710 PNS и clock of donc forced open; 
0: no effect 
DBNC_EN6 [14] RW | 1711 de-bounce mechanism enable or disable: 
1 епаЫе,0 disable(bypass) 
пала [во ЕТОЙ ООО 
m" CNT6 [11:0] R/W |12'h032 | de-bounce counter period value setting, the one 
unit 0.977 (1000/1024) millisecond 


5.9.5.2.16 EIC7_DBNC_CTRL 


Description: EIC7 control register 
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Pex [= [о |» [28 |a] [ви [ж [= [ж [ш [= [в [т [л] 
ата | шы 


Reserved 


SS SUMMUM 
[Reset | о | o | о J| o j| o [oo | о fo [о о о {о [ооо | 
| ви [15 | 14 | 13 | 12 | 11 | 10] 9 | 8 |7 | И Баз |2 [1 | о 


Reserved DBNC_CNT 


Field Name Type | Reset Description 
Value 


FORCE_CLK_DBNC7 15 RAV | 1710 mo MN clock of dbnc forced open; 
0: no effect 
DBNC EN7 [14] RAV |111 de-bounce mechanism enable or disable: 
1 епаЫе,0 disable(bypass) 
пала [во [mb meme O 
m— CNT7 [11:0] R/W | 12'h032 | de-bounce counter period value setting, the one 
unit 0.977 (1000/1024) millisecond 


5.9.5.2.17 EIC LATCH INTEN 


Description: ЕС LATCH interrupt enable register 
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Pex [и Гэ |» |» [ |» [25 а [ж [= [ж [ш | е [т [№ 
ъ= ышы 


Reserved 


Reserved EIC_LATCH_INTEN 


Field Name Type Reset Description 
Value 
[ (аа [м [о 


LATCH_INTEN | [7:0] RW 810 EIC_LATCH interrupt enable register: 
“1”: enable bit interrupt 
“0”: disable bit interrupt 


5.9.5.2.18 EIC_LATCH_INTRAW 
Description: EIC. LATCH raw interrupt register 


Lm [se [2 [2 [2r [29 [25 Га [ [з [= [ 9 |  [ e [ v [в 
мерно 


Reserved 


Reserved EIC_LATCH_INTRAW 


| Name | 
0а с  — 
ШІ | | fe] fof] | 


Field Name Type | Reset | Description 
Value 


n—— LATCH INTRAW : 0] 870 NK LATCH raw interrupt status register: 
“1” interrupt condition met 
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НЕЕ БЕНЕН ЕЕЕ ШЕШ ЕЕСІТІСГ ООО 


5.9.5.2.19 EIC_LATCH_INTMSK 
Description: EIC. LATCH interrupt mask register 


Lm [seo | 2] 2 [2r [29 [25 [з [5 [ 2 Га [ | » [зв [ v ое 
ПО О 


Reserved 


Reserved EIC_LATCH_INTMSK 


Field Name Type | Reset Description 
Value 
рта [so [sem 
LATCH INTMSK | [7:0] 8'h0 ЕС LATCH interrupt mask register 
"1" Interrupt active 
“0” interrupt not active 


Note: EIC LATCH INTMSK = EIC LATCH INTEN & EIC. LATCH INTRAW, and EIC LATCH INTMSK 
are connected to the set port of Latch 


5.9.5.2.20 EIC LATCH INTCLR 
Description: ЕС LATCH interrupt clear register 
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Pex [и Гэга |» [ [ж [25 а [ж [= [ж [ш | [в [т | те. 
ъз ыш 


Reserved 


Reserved EIC_LATCH_INTCLR 


Field Name Type Reset Description 
Value 
[ fea [но [мо 
LATCH_INTCLR | [7:0] WO 810 EIC_LATCH interrupt clear register: 
“1” clears detected interrupt. 
"0" has no effect. 


Note: EIC_LATCH_INTCLR are connected to the “clear” port of Latch, and it need disable the “set” port of 
Latch by changing EIC LATCH INTPOL to clear EIC. LATCH interrupt. 


5.9.5.2.21 EIC LATCH INTPOL 
Description: ЕС LATCH interrupt polarity register 


Fm [se [2 [2 [7 [29 [25 Га [5 [ 2 Га [09 | 5 [зв [ [ в. 
rene 


Reserved 


Reserved EIC_LATCH_INTPOL 


Pe [8] m 
mes Ee Ee e С С С С С SISTI IS ISI I 


Field Name Type Reset Description 
Value 
ва [мо [sem 
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LATCH_INTPOL | [7:0] RW 810 EIC_LATCH polarity register: 
“0”: high levels trigger interrupts, 
“1”: low levels trigger interrupts. 


5.9.5.2.22 EIC_LATCH_INTMODE 
Description: EIC LATCH interrupt mode register 


0x0014 (reset 0x0000_0000) 


| em | за ioo | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 16 | 17/16, 
Name ООО 


Reserved 


EIC_LATCH_INTMOD 
E 


Reserved EIC_LATCH_INTMODE 


Field Name Type | Reset | Description 
Value 


фе |RO |240 | Reseed _ | 


LATCH_INTMODE | [7:0] RW 870 EIC_LATCH interrupt mode register: 
“1”: interrupt active without chip sleep 
“0% interrupt active with chip sleep 


5.9.5.2.23 EIC ASYNC INTIE 
Description: EIC  ASYNC bits interrupt enable register 
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ШІЕЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕНЕЛЕЛЕЛЕЛЕ 
ъз ыш 


Reserved 


Reserved EIC_ASYNC_INTIE 


Field Name Type Reset Description 
Value 


тш [so [sem 
ASYNC |Е [7:0] RAN 810 EIC_ASYNC bits interrupt enable register: 
“1” corresponding bit interrupt is enabled. 
“0” corresponding bit interrupt isn’t enabled 


5.9.5.2.24 EIC_ASYNC_INTRAW 
Description: ЕІС ASYNC raw interrupt register 


Lm [so | 2 [2e [2 [29 [25 Га [ 5 Га Га [9 [9 [ e | | 
De ОО 


Reserved 


Reserved ЕС ASYNC INTRAW 


| пе ||| EEE 
| пеге! me : | :| о | о | :| о | о | о 


Неја Мате Туре | Reset | Description 
Уаше 


piste [RO јато [Reserved ||| 
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ASYNC_INTRAW | [7:0] 870 EIC_ASYNC raw interrupt status register: 
“1” interrupt condition met 
“0” condition not met 


5.9.5.2.25 EIC_ASYNC_INTMSK 
Description: EIC ASYNC interrupt mask register 


ЕСЕЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕІ 
er HN NN 


Reserved 
т» —A . / 
Peset | Гео ИШИ ИЕ С И 9 | 
EN tj tal tay ГТЗ ЕС RR ECRIRE 
| Мате | Reserved EIC_ASYNC_INTMSK 
| ~~~ те _______ 
ШІ  BNARWEBEBENBEREREN 


Field Name Type | Reset | Description 
Value 


|__________| зла) |RO |24 ма 


ASYNC_INTMSK [7:0] 8'h0 ЕС ASYNC interrupt mask register 
"1" Interrupt active 
“0” interrupt not active 


Note: ЕС АЗҮМС INTMSK = EIC. ASYNC INTIE & EIC ASYNC INTRAW 


5.9.5.2.26 EIC. ASYNC INTCLR 
Description: EIC. ASYNC interrupt clear register 
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ШСЕЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 
ъз ыш 


Reserved 


Reserved EIC_ASYNC_INTCLR 


Field Name Туре | Reset Description 
Value 


[ [sew [но ано 
ASYNC_INTCLR | [7:0] WC 870 EIC_ASYNC interrupt clear register: 

“1” clears detected interrupt. 

“0” has no effect. 


5.9.5.2.27 EIC_ASYNC_INTMODE 
Description: ElC_ASYNC bits interrupt mode register 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛ 
en 


Reserved 


Field Name Type | Reset | Description 

Value 
— — — [es [s [шм 
ASYNC. INTMODE | [7:0] B'hFF | “1” detect signals level 
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5.9.5.2.28 EIC_ASYNC_INTBOTH 
Description: ЕІС ASYNC bits both edges interrupt register 


Lm [э [о | 2 [2] [26 [25 [0 [5 [ 2 [= [9 | е [ v [ | 
[Nene [T T RN 


Reserved 


Reserved ЕС ASYNC INTBOTH 


Field Name Type | Reset | Description 
Value 
[ [sra |o јето 


ASYNC INTBOTH [7:0] RAV |1670 | “1” both edges trigger an interrupt, 
“0” interrupt generation event is controlled by 
ЕС ASYNC INTMODE 


5.9.5.2.29 EIC ASYNC INTPOL 
Description: EIC. ASYNC interrupt polarity register 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 


Reserved 
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Field Name Туре | Reset Description 
Value 


Pate) mo jaro | песма | 


ASYNC_INTPOL | [7:0] RW 8'hFF ЕС ASYNC polarity register: 
“1”: high levels or pos-edge trigger interrupts, 
"0": low levels or neg-edge trigger interrupts. 


5.9.5.2.30 EIC ASYNC DATA 
Description: EIC  ASYNC bits data register, read only 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛ 
[Nene [7 AMO 


Reserved 
me | 
Peset | ЕКЕ ЕЕЕ КИ КИШИ БИ ЕЕЕ ШЕКЕ 
ЕСЕ ЕЛЕМЕЛЕТМЕЛЕЛЕМЕИЕЖЕЛЕШЛЕЖЕЛЕНЕМЕН 


Reserved EIC_ASYNC_DATA 


| Name | 
| гре Ж — | - д 
ШИЕ  /ЕНЛЕНЕНЕНЕНЕНЕНЕН 


Field Name Type | Reset | Description 

Value 
[ [Be |9 [zem 
ASYNC DATA [7:0] во |810 | EIC_ASYNC bits data input 


5.9.5.2.31 ЕС SYNC INTIE 
Description: EIC SYNC bits interrupt enable register 
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Cm [и [о |» |» [ [ж [25 [ви [а [ [ж [ш [з [в [лт [№ 
ъз ыш 


Reserved 


Reserved EIC_SYNC_INTIE 


Field Name Type Reset Description 
Value 


[шш [№ [жт 
SYNC_IE [7:0] R/W 810 EIC_SYNC bits interrupt enable register: 
“1” corresponding bit interrupt is enabled. 
“0” corresponding bit interrupt isn’t enabled 


5.9.5.2.32 EIC_SYNC_INTRAW 
Description: EIC. SYNC raw interrupt register 


Lm [sr [2 [2e [2 [26 [25 Га [ 5 [e [ [| зэ [ e | v [в 
De | ин 


Reserved 


Reserved EIC_SYNC_INTRAW 


Sl | БИ 
ШЕ  Т|/ЕНЛЕНЕНЕНЕНЕНЕНЕН 


Field Name Type Reset Description 
Value 


piste [о |2 [везама | 
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SYNC_INTRAW | [7:0] 880 EIC_SYNC raw interrupt status register: 
“1” interrupt condition met 
“0” condition not met 


5.9.5.2.33 EIC_SYNC_INTMSK 
Description: EIC_SYNC_ interrupt mask register 


Pex [и [о |» Га |“ [ж [ [ж [а [= [и [ш | [в [т [л] 
[rene HN 


Reserved 
т» ЕРЕ 
Peset | БЕ И ИИК 9 T ШЕ И БЕН ШЕКЕ 
ШІН ЕКЛЕЛЕЛЕЛЕШЕЛЕНЕНЕЛЕНЕНЕНЕНЕНЕНЕН 
| Мате | Reserved EIC_SYNC_INTMSK 
ро ҸӘ? | 
ШІ  КЗЧКУЖЕКЕКИКЕКЕКЕ 


Field Name Type | Reset | Description 
Value 


|__________| зла) |RO |24 [Reseved ЕШ 


SYNC_INTMSK [7:0] 8'h0 ЕС SYNC interrupt mask register 
"1" Interrupt active 
“0” interrupt not active 


Note: ЕС SYNC INTMSK = EIC SYNC INTIE & EIC SYNC. INTRAW 


5.9.5.2.34 ЕС SYNC INTCLR 
Description: EIC. SYNC interrupt clear register 
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Cm [и Гэга Га |“ аа а [ж [= [ж [ш [ [в [т | те. 
ъ= ыш 


Reserved 


Reserved EIC_SYNC_INTCLR 


Field Name Type Reset Description 
Value 


[ [s [Ro [sew 
SYNC INTCLR | [7:0] WC 8'h0 ЕС SYNC interrupt clear register: 

"1" clears detected interrupt. 

"0" has no effect. 


5.9.5.2.35 EIC SYNC INTMODE 
Description: EIC. SYNC bits interrupt mode register 


Lm [sr | 2] 2 [2r [29 [25 Га [5 [ 2 [= [о [19 [ e ое 
мерно 


Reserved 


Field Name Type | Reset | Description 

Value 
— — — [es [s [ию 
SYNC INTMODE | [7:0] — |R/W |S8hFF |*1'detect signals level 
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Е -————— 


5.9.5.2.36 EIC_SYNC_INTBOTH 
Description: ЕІС 5УМС bits both edges interrupt register 


Lm [э [ |= | 2] 7 | [5 [ [5 [ 2 Га [o | Ге [ v [ | 
ер 


Reserved 


Reserved EIC_SYNC_INTBOTH 


Field Name Type | Reset | Description 
Value 
[ (ва [но јето 


SYNC_INTBOTH [7:0] RAV |1670 | “1” both edges trigger an interrupt, 
“0” interrupt generation event is controlled by 
ЕС SYNC INTMODE 


5.9.5.2.37 EIC SYNC INTPOL 
Description: EIC. SYNC interrupt polarity register 


Lm [sro [2 [2 [2r [29 [25 [ и [ [з Га [9 |  [ e | е 


Reserved 
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Field Name Type Reset Description 
Value 


| Цаа ро јат [Reseved | 


SYNC_INTPOL | [7:0] RW 8'hFF ЕС SYNC polarity register: 
“1”: high levels or pos-edge trigger interrupts, 
"0": low levels or neg-edge trigger interrupts. 


5.9.5.2.38 EIC SYNC DATA 
Description: EIC SYNC bits data register, read only 


Lm [s [o [2 [2 | =] =] и Га Га Га [9 | s | e ое 
мерно 


Reserved 
fe р 4-77 
Peset | ЕЕ И ВИ ИКЕ ИШЕ БЕ ЕЕ ee ОС ИСА 
ЕСЕ ЕЛЕНМЕЛЕТМЕЛЕЛЕНКИЕЖЕЛЕЛЕЛЕЛЕНЕНМЕН 


Reserved EIC_SYNC_DATA 


| Name | 
E33 eee 
ШИЕ ee : | :| :| :| :| ||: | 


Field Name Type Reset Description 

Value 
[шыш [но | ето 
SYNC DATA |[7:0] [RO  |8ho  |EIC SYNC bits data input 


5.9.6 Application Notes 


5.9.6.1 Software control flow 
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Enable int 
(DBNC mode, 
Latch mode, 
SYNC/ASYNC 
edge mode) 


Receive int 


Disable int 


Clear int 


Int process 


Enable int 
(DBNC bypass 
mode, 
SYNC/ASYNC 
level mode) 


Receive int 


Int process 


Disable int 


Int process 


Figure 5-14 Software control flow 


The diagram above shows a suggested flow of interrupt detection. Before detection, detection 
mode(level or edge), detection polarity, debounce number(for donc module), and other relative registers 
should be configured and one APB cycle may be taken to clear stored interrupt. 
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For level int detection of eic dbnc clear operation is also needed. But for level int detection of 
eic async and eic sync, due to the combinational path of level detect, clear operation is only for edge int. 
If i's necessary int disable is a alternative operation for level detection clear/mask in these modules. 


Register 
configuration 


Enable int 
(level) 


System power 
down 


Receive int 


System wakeup 


Check 
RAW/MSI status 


Disable int 


Figure 5-15 Software control flow(system wakeup) 


The diagram above shows a suggested flow of system wakeup. Before power down (gate APB bus), 
detection polarity, and other relative registers should be configured and one APB cycle may be taken to 
clear stored interrupt (only for eic latch module). 


Especially for EIC. DBNC sub-module, software needs to adopt corresponding steps as follows: 


1)When system resets, EIC DBNC module is also under the reset status and 
cannot capture the EIC DBNC input signals. At the process of system 
initialization, ARM needs to configure the ЕС DBNC input signal detecting 
conditions, such as ‘170’ detection, read INT status registers and write 
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EIC_DBNC_IC to clear the EIC_DBNC INTs. Then, if necessary, ARM sends a 
trig_start pulse to commence one EIC signal detection process. Before system 
enters deep-sleep mode or closes PCLK, it ought to assure that EIC_DBNC INT 
has been enabled and cleared and system has sent out active trig_start pulse. 

2) After receiving the trig_start pulse, EIC_DBNC module starts the process of 
EIC_DBNC signal detection. If EIC captures one stable input signal, it will send 
an INT to ARM, shut off the clock of debounce circuit automatically and wait for 
next trig start pulse. 

3) When ARM receives the EIC DBNC INT, it enters INT process flow. And if EIC 
input condition changes, ARM needs to configure those detecting condition 
registers again. Then, if necessary, ARM sends a trig start pulse again to 
commence а new EIC. DBNC signal detection process. 

4) Step 1 to step 3 cycles. 

5) Рог the debounce bypass mode, ARM can receive INT without the need of 
sending trig start pulse. 


5.9.6.2 Programming Notes 
For EIC DBNC: 
1) The register, EIC DBNC EV, is used to set the input signal constraints for 
INT trigger. 


2) ЕС DBNC INT comes from EIC ОВМС MIS, which EIC. DBNC MIS is 
equal to ЕС DBNC IE & EIC DBNC RIS. So, if it needs to get some 
ЕС DBNC' INT, the EIC. DBNC IE should be unmasked. And if ARM has 
received one EIC. DBNC INT, it maybe need to mask the corresponding bit of 
ЕС DBNC Е to avoid to received the same INT, and set corresponding bits 
1 to of EIC. DBNC ІС. 


To quit EIC DBNC FSM correctly, it needs several additional milliseconds. So it needs consider the 
additional time for exact debounce period. Notice that the 


For EIC LATCH: 


1) The interrupt bit could tie to 1 unless a clear operation is performed. 
2) Narrow pulse interrupt is also adapted with this module. 
3) Suitable for system wakeup operation. 


For level detection of EIC ASYNC and EIC. SYNC: 
Level interrupt MUST be held after system check the RAW/MSI registers. 


5.10 Watchdog timer 


AON has four watch dog timers. 


Base Addr Range Addr Map Description 
5008_0000~5008_FFFF SP WDG (64k) 


E431_0000~E431_FFFF BIA(AP)Watch Dog 
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Base Addr Range Addr Map Description 
E448 0000-E448 ЕЕЕЕ PUBCP WDG 


E486 0000-E486 FFFF Security WDG 


5.10.1 Overview 


Watchdog timer is a 32-bit decreasing timer with RTC-clock trigged, and this timer can be 
used to issue system reset. 


5.10.2 Features 


RTC-clock trigged 

32-bit decreasing timer 

Support 32-bit timer value loading 

Support reset mode for watchdog function 

Support interrupt mode for debug function and timer function 

Support combined mode: first generate interrupt, and then generate reset. 
Support single read: no need to double read when reading counter value 
Support multiple load: no need to check busy bit before load wdg cnt 


Support read counter value immediately after loading wdg cnt: once wdg cnt is loaded, 
the counter value is updated immediately 


5.10.3 Signal Description 


Null 


5.10.4 Function Description 


After hardware reset, watchdog timer is 32'hFFFF FFFF. 
And after enabled, watchdog timer decreases from the reset value or from software-loading value. 


The counting step is one RTC clock cycle. 


For reset mode, whenever watchdog timer gets to 0, system reset is issued. Then system reboots, and 
watchdog timer comes back to 32'hFFFF FFFF, and all controlled registers and status also come back to 
reset value, except interrupt raw status. Interrupt raw status can be used to judge if or not system 
rebooting comes from watchdog reset. 
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For interrupt mode, an interrupt is issued when watchdog timer gets to wdg_irq_value, that is 
{ wdg_irq_value_ high, wdg_irq_value_ low}. Then the timer continue to count down until it reach 0. After 
that, watchdog timer comes back to the loaded value. 


Combined mode is the combination of reset mode and interrupt mode. Interrupt will be generated first if 
gets to МОС IRQ VALUE, that is { wdg irq value high, wdg іга value low}. Then software should 
stop wdg so that wdg reset is not generated. If software cannot response to this interrupt, then wdg reset 
will be generated finally when wdg cnt decease to 0 which reboots the entire system. 


After enabled, watchdog timer can be loaded at any time, and software should guarantee the timer is 
loaded before it decreases to 0. 


Reset mode is used as normal watchdog function. And interrupt mode is used as debug mode or as a 
generic periodic timer. 


Wdg new used to choice the watchdog version, usual wdg new should be set to 1, by this way, we can 
avoid some issues as follow: 


For RTC clock triggered counter, since the frequency of clk rtc is much slower than that of PCLK, there 
are three issues in the old version, the solution also list here: 


> Double read to read counter value: in old version, counter value belongs to ск rtc 
domain, but it connect to PCLK directly, so when read the counter value, metastable 
state may occur, and the read result is wrong. In old version, double read is utilized to 
solve the problem. It read the counter value for two times(double read), if the two result 
is same, no metastable state is occurred, if they are different, metastable may be 
occurred so software should discard the read result and double read again until the 
results is same. So we can see that double read solve the problem of metastable at the 
cost of increasing software complexity. 


V0.3 Spreadtrum Communications, Inc., Confidential and Proprietary 297 of 2330 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


КЕЗ SPREADTRUM | 5С9853ІЧА Device Specification 
start 


Read counter value 


' 


Read counter value 


Read finish 


Figure 5-16 Double read flow 


> Solution to double read: In new version, a 32bit counter named wdg_cnt_shdw is used 
to solve this problem. It is in PCLK domain and once the wdg_cnt (clk_rtc) changes; it 
will also follow the change. Just as its name, it is the shadow of wdg16_cnt_value which 
reflect the wdg16_cnt_value accurately. Since it is in PCLK, metastable state can be 
avoided. In the case of deep sleep. PCLK is closed, wdg16_cnt_shdw also stop 
following. Once PCLK is open, it quickly updates its value in 3 PCLK cycle 


PCLK domain clk rtc domain 


wdg cnt shdw wdg. ent 


double sync 


| 


wdg_cnt_upd 


Figure 5-17 Principle of wdg16_cnt_shdw 
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clk rtc cnt 


wdg_cnt ( 35 54 53 ) 


wdg_cnt_upd 


PCLK | 


wdg_cnt_upd_syncd 


wdg_cnt_shdw ( 55 54 53 


Requirement: 
wdg_cnt should be stable before the first load(Synthesis at 26M) 


Figure 5-18 Waveform of wdg16_cnt_shdw (PCLK open) 


clk_rtc_cnt 
мо cnt | 55 54 53 
wdg_cnt_upd 
PCLK | PCLK close 


wdg cnt upd syncd 


мо спе shdw | 55 | 53 


Figure 5-19 Waveform wdg16_cnt_shdw (PCLK close) 


> Check busy bit before any load: in old version, one bit signal apb wr ld reg is used to 
record the load operation. When there is a load, apb wr ld reg will toggle (0-21 or 1-20) 
which indicate a new load is taken place. However, арр wr Id reg should hold this 
value until the load value is successfully loaded into counter which belongs to clk rtc cnt. 
If not,apb wr Id reg will toggle back to original status which forms a narrow pulse that 
cannot be sampled by clk піс. That is to say, ск rtc will not know a new load is happen. 
To avoid this problem, a busy bit named apb wr Іа busy is provided to indicate that 
timer is now busy with loading; further loading should not happen in this period. So this 
method confines the software by not allowing loading when apb wr Id busy is 1. 
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PCLK [UUU 
apb_wr_ld 


wdg ld value ( 0 {| 55 ) 


apb_wr_ld_reg 


apb_wr_ld_busy load forbidden 
clk_rtc_cnt 
> wdg_cnt ( 00 | 55 ) 
> Figure 5-20 Check busy bit demonstrates that when аро wr Id busy is 1, no load is 
permitted. 
PCLK | 
apb wr ld 
wdg ld value ( 0 55 ) 


apb wr ld reg 


apb wr ld busy load forbidden 
clk rtc cnt 
wdg cnt ( 00 55 ) 
Figure 5-20 Check busy bit 
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> Solution to check busy bit: In old version, 1-bit signal apb wr ld reg is used to record 
the load status, if multiple load occurs in a short time, it may miss the status. Therefore, 
а 8-bit signal мад ld idx in РОК domain is used here to solve the problem. Whenever 
software write the wdgt6 10 value, мад ld idx increase 1 to indicate that a new load is 
taken place. In ск rtc domain, there is also 8-bit signal named мад Id idx shdw rtc, 
which is the shadow of мад Іа idx іп ск rtc domain. When а new load happen, 
мад ld idx апа мад ld ах shdw rtc are different, then мад Id idx shdw rtc and 
wdg cnt) will update at the same time 


PCLK domain clk rtc domain 


E мар ld idx shdw rtc 


мао ld idx 


мао 14 idx пра 


sig sync 


wdg ld value 


45- wdg_cnt 


Figure 5-21 Solution of multiple load 


PCLK | 


apb wr ld 
wdg ld value ( 0 55 ) 
wdg. ld idx ара 


мао 14 idx ара ѕупса 


clk rtc cnt Á A A A A 
wdg_cnt | 00 | 55 54 53 | 


Maximum delay is 5 clk_rtc_cnt 


Figure 5-22 Single load 
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V0.3 


PCLK | 


apb wr ld 


wdg ld value ( 0 {55 { 66 77 
wdg ld idx upd 


wdg_Id_idx_upd_syncd 


apb wr ld 


apb wr ld reg 
apb wr ld busy 


clk rtc. ent 


clk rtc cnt Á Á A A A 
wdg_cnt | 00 | 77 76 Т 


Last load value(77) is loaded into wdg_cnt 


Figure 5-23 Multiple load 


Waiting before read counter value: In software, write and then read is commonly used 
to check whether a register is written correctly. However, when this method is used in 
timer, more attention should be paid. Because the load need 3 clk_rtc_cnt to finish, read 
value before that is illegal. Furthermore, there is no signal to indicate load is finish. 
Software has to count З сік rtc by itself or wait 1 ск rtc after аро wr Id busy) change 
to 0. 


PCLK | 


wdg ld value ( 0 55 


ме. спе ( O0(old value) 55(new value) ) 


Figure 5-24 Wait 3 cycle to get new value 


Solution to Waiting: The solution is based on the knowledge that before load is done, 
we can use wdg_ld_value for read, and after load is done we can use мад cnt shdw. 
To determine when the load is done, we sync мад Іа idx shdw rtc back to РСК 
domain, and the synced signal is мад ld idx shdw рек. If мад Id idx shdw pclk is 
equal to мад Id idx, current load is done (мад loading = 0). This method works in the 
case of PCLK closed or auto-gated. After PCLK is open again, wdg ld ах shdw рек 
can quickly sample the wdg Ја idx shdw rtc and wdg loading is updated. This only 
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needs three PCLK. Usually software read happens after that period of time, so the read 
result is accurate. the signal synchronization circuit using shadow mechanism circuit is 
not showed for simplicity. 


wdg loading 


wdg спе shdw 


=> wdg cnt read 


wdg ld value 


Figure 5-25 Solution to wait certain time 


PCLK domain 


wdg. ld. іах shdw. pclk << 


clk rtc domain 


| 
| 
| 
| 
| 
| 
| 
wdg_loading - | 
< Е | 
= | 
| 
| 

wdg ld idx | в- —> wdg. ld idx shdw. rtc 
| 
| 
| 
| 

wdg ld value | > — > wdg_cnt 

| 
| 


Figure 5-26 Waveform of wdg16_loading 


5.10.5 Control Registers 


5.10.5.1 Memory map 
ARM base address: 0х8200 1480 


Offset mE 
Aimee те | | 
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Offset —-— 

me [ее pem оо 
0x0000 WDG LD VALUE LOW Low 16 bit of 42... | load value 

0x0004 WDG_LD_VALUE_HIGH | Hight6 bit of watchdog load value | bit of watchdog load value 


0x0008 WDG_CTRL Watchdog control(add wdg_new 
РА ВЕ rst_en) 
0x000C WDG_INT_CLR | Watchdog interrupt clear(add wdg rst cl) | interrupt clear(add мад rst clr) 


0x0010 WDG INT RAW Watchdog interrupt raw status(add 
pepe | rst raw) 


| Watchdog interrupt masked status | interrupt masked status 


0x0024 WDG_CNT_READ_LOW | Low 16 bit of watchdog counter value for 
read(new added) 


0x0028 WDG_CNT_READ_HIGH | High 16 bit of watchdog counter value for 
read(new added) 
0x002C WDG_IRQ_VALUE_LOW | Low 16 bit of watchdog irq value(new added) | 16 bit of | Low 16 bit of watchdog irq value(new added) | irq value(new added) 


0x0030 WDG IRQ VALUE HIGH | High 16 bit of watchdog іга value(new 
added) 


5.10.5.2 Register Descriptions 


5.10.5.2.1 WDG_LOAD_LOW 


Description: Low 16 bit of watchdog load value 
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0x0000 Low 16 bit of watchdog load value (Reset 0x0000_FFFF) WDGEB VALUE: p 


ә эа Га Гә а Га Гаа Гаи Га Гәрар 
мапе ШН 


Reserved 


Type 


| ee ee 
| eset | | | о | | | пе | о ОЗ о Ре | о о Ds] 
ЖЕЛЕ ЕЕ ЕЛ ГИ ЕС Е ВБ СЗ НЕ. ПЕПЕ ЕЕС 


wdg ld value low 


Bom NON. 
eee ТА ЕЛИ ЕП ЕЊЕ ВОС ЕС 
esame Ты [aw meme |а” Т 


[31:16] 16'h0 Reserved 
wdg ld value | | [15:0] 16'hFFFF мад Id value low: low 16 bit of 
ow watchdog timer load value. 


Wdg Іа value high: high 16 bit 
of watchdog timer load value. 
мад Id value low and 


мад Id value high are used 
together. 


Software should write 

wdg ld value high firstly, and 
then write мад ld value low, 
because writing 

wdg ld value low can trig 
loading both wdg Id value low 
апа мад Іа value high to 
watchdog counter, and writing 
wdg ld value high cannot trig 
this event. So software must 
guarantee мад ld value high 
is ready when writing 

wdg ld value low. 


In reset mode, software should 
load new value before timer 
decrease to O. 


In interrupt mode, this value is 
counting start number. 

The default value is about 8 
seconds. 
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5.10.5.2.2 WDG_LOAD_HIGH 


Description: High 16 bit of watchdog load value 


WDG LD VALUE | e 


0x0004 High 16 bit of watchdog load value (Reset 0x0000 0003) 


а аэ ә а а Га Га Гаа Гаа әрә Гере 
мапе ШИН 


~ [m 
ЕЛЛЕНЕНКИКИКИКЕЕНЕНЕБЕНЕНЕНЕНЕНЕНЕН 
ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕНЕНЕЛЕЛЕНЕНЕНЕНЕНЕН 


Reserved 


wdg ld value high 
Type 
Reset | о | о | о |о | о | о | oe EI N [ооо |° |“ | 1] 


oe 16] 160 Reserved 
wdg ld value | [15:0] 16'h0003 See wdg Id value low 
high description 


5.10.5.2.3 WDG CTRL (add wdg new wdg rst en) 


Description: Watchdog control 


V0.3 Spreadtrum Communications, Inc., Confidential and Proprietary 306 of 2330 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


EP SPREADTRUM | 5С9853ІЧА Device Specification 


ЕІЕЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕІ 
ата | шы 


Reserved 


Reserved 


а ае 
i Ж шы 
рате Ты [ow СТЕ 


Reserved 


wdg_rst_en ! Watchdog reset enable bit 
0: reset is disabled 
1: reset is enabled 
For reset mode: wdg_rst_en =1, 
wdg_irq_en=0. 
For interrupt mode: wdg_rst_en 
=0, wdg_irq_en=1. 


For combined mode: 
wdg rst en =1, wdg irq en-1. 


wdg new Watchdog version 


0: watchdog use old behavior, 
this is for backward 
compatibility. 

1: watchdog uses new 
behavior, such as multiple 
loads without checking busy bit, 
only need to read once to get 
timer counter value. 


wdg. open Watchdog counter open: 
0: counter stops. 
1: counter runs. 


wdg та en Watchdog interrupt enable bit 
0: interrupt is disabled 
1: interrupt is enabled 
For reset mode: wdg rst en =1, 
wdg_irq_en=0. 
For interrupt mode: wdg_rst_en 
=0, wdg_irq_en=1. 
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тен мате [en [RW | Default Value [Descipion | 


For combined mode: 
wdg_rst_en =1, мад irq en-1. 


5.10.5.2.4 WDG INT CLR(add wdg rst clr) 


Description: Watchdog interrupt clear 


0x000C Watchdog interrupt clear (Reset 0x0000_0000) WDG_INT_CLR 


BEE ee ean essa rese eges fes sn Fees peau 
Nome | ]|  || | | | | | 


Reserved 


ЕЗ 


Reserved 


wdg_rst_clr | Watchdog reset clear 
Write 1 to this bit to clear reset 
Read this bit always get 0. 


Reserved 


Watchdog interrupt clear 


wdg_irq_clr Write 1 to this bit to clear 
interrupt 


Read this bit always get 0. 


5.10.5.2.5 WDG_INT_RAW(add wdg rst raw) 


Description: Watchdog interrupt raw status 
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Cm [з [о |» Га [и | |» а [а [> [и [ш | пе [з [зт [№ 
эе RN 


Reserved 


Type 


т | мад wdg 
Reserved S са Reserved ка 
= raw 
sy 


| Туре | 


мо | ва | е | 
је А АИ И ПА И ПИ Г: 
esame Ты [mw Tasman ене” 


Reserved 


apb wr ld bus i Watchdog load busy status 


y 0: Watchdog is ready for new 
loading 


1: Last loading is not completed 


Software must not load new 
value when this bit is busy, that 
is, this bit should be checked 
before any new loading. 


This bit is set after a new 
loading, and lasts two or three 
RTC clock cycles, about 60us - 
92us. 


wdg_rst_raw Watchdog reset raw status. 

Watch dog reset cannot clear 
this raw status, Also it can be 
used to judge if or not system 
rebooting comes from 
watchdog reset. Write 

wdg rst clr can clear this raw 
status. 


Reserved 


wdg та raw ! Watchdog interrupt raw status. 
Watch dog reset cannot clear 
this raw status. Write 
мад ка си can clear this raw 
status. 
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5.10.5.2.6 WDG_IRQ_MASK 


Description: Watchdog interrupt mask status 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 
aen 


Reserved 


[81:1] RO 3110 Reserved 
wdg_irq_mask | [0] RO 10 Watchdog interrupt masked 
status 


5.10.5.2.7 МОС CNT LOW 


Description: Low 16 bit of watchdog counter value 


Lm [sro | 2] 2 [2 [29 [25 [2 [5 [2 [и [0 | s [e [т | 
C 


Reserved 
me a 
Reset · | | С С С Е ИГИ ЕСИ И СИСА А Г А СГА 


КЕ as ЕИ АСЕР ESO ЕС ЕВ ne la Е ЗЕ АЕ 


wdg_cnt_low 


не eel 
Невен | В Е ЕЕЕ I ДА ER ROS ЕСО ee 
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[31:16] 1610 Reserved 

wdg_cnt_low [15:0] 16'hFFFF wdg cnt low: Low 16 bit of 
watchdog timer counter value. 
wdg cnt high: High 16 bit of 
watchdog timer counter value. 
wdg cnt low апа wdg cnt high 
are used together. 
This read-only register indicates 
current counter value. 
It's not recommended to read 
this register in normal usage. 
Because the counter is in 
different clock domain with 
APB, software needs use 
double-reading method to read 
this value, like system timer. 


5.10.5.2.8 WDG CNT HIGH 


Description: High 16 bit of watchdog counter value 


Lm Ги [о [2 [2 [2 [29 [25 [2 [ [ 2 [и [о | s e v [ 8. 
Dae но 


Reserved 


ЕСПЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛ ЖЕЛЕЛЕШЕЛЕЛЕШЕЕ 


wdg_cnt_high 


LECHE С ERU ОЕ о DCN 


|FieldName | Мате |RW | Везе! Value | Value | Reset Value |Description _______| 


oe 16] P ho Reserved 
wdg_cnt_high [15:0] 16'hFFFF See wdg cnt low description. 


V0.3 Spreadtrum Communications, Inc., Confidential and Proprietary 311 of 2330 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


EP SPREADTRUM | 5С9853ІЧА Device Specification 


5.10.5.2.9 WDG_LOCK 


Description: Watchdog lock control 


0x0020 Watchdog lock control (Reset 0х0000 0000) WDG LOCK 


Br |з | 20 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | v8 | 17 | 16 | 
L3. /— ци | | 


Reserved 


ES eee eee 
L3 ШИЕ ЕНШ И ЕИ И ЕЕ ИЕ ИКИ ИС ИЕН 
ШСХИЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЖЕЛЕЗЛЕ ЖЕЛЕЛЕИЕН 


wdg_lock 


[31:16] 16'h0 Reserved 

[15:0] 16'h0 Watchdog lock control 
Write 16'hE551 to this register 
to unlock watchdog. 
Write other value to this register 
to lock watchdog 
If reading this register, bit-0 is 
lock status, and other bits are 
reserved. 
If watchdog is locked, all control 
registers cannot be written by 

software. 


5.10.5.2.10 МОС СМТ READ LOW (new added) 


Description: Low 16 bit of watchdog counter value for read 
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Low 16 bit of watchdog counter value for read(Reset WDG_CNT_READ | p 
0x0000 FFFF) 


re Tee t= lle = ee eae ele 
Name .. 


0х0024 


Reserved 


Type 


S 
| eset | ОНИ ПЗ О ОЗ В СИ ОЗ ОВ ОС ВИ ЗВ В Ds] 
Ж ЖЕЛЕ ЕЛЕ ЕЛ С В МЕЛЕЛЕЖЕЛЕЛЕНЕН 


wdg_cnt_read_low 


LGESESENESESESESESETESENXIESERNESNENEN 
Field Name Limes RN Reset Value Description 


[31:16] 16'h0 Reserved 


wdg cnt read 1 | [15:0] 16'hFFFF wdg cnt read low: Low 16 bit 
ow of watchdog timer counter value 
for read. 


wdg_cnt_read_high: High 16 bit 
of watchdog timer counter value 
for read. 


wdg_cnt_read_low and 
wdg_cnt_read_high are used 
together. 


This read-only register indicates 
current counter value. 


Read once can get watchdog 
counter value. No need to 
double read this reg. 


Refer to timer’s 
TIMERO CNT RD or 
TIMER1 CNT RD 


5.10.5.2.11 WDG CNT READ HIGH (new added) 


Description: High 16 bit of watchdog counter value for read 
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0x0028 High 16bit of watchdog counter value for read (Reset WDG_CNT_READ | a 
0x0000 FFFF) 


а Гаа аа Гараа Гараа ра еерее 
мапе ШИН 


Reserved 


Ж ЕЕ ЕЛ o es ЕЕ А А ЕВ ЕВЕ ЕИ Е 


wdg_cnt_read_high 


Rese 


st 16] 1680 Reserved 
wdg_cnt_read_ | [15:0] 16'hFFFF Refer to wdg cnt read low 
high 


5.10.5.2.12 МОӘ ВО VALUE LOW (new added) 


Description: Low 16 bit of watchdog іга value 


0x002C Low 16 bit of watchdog irq value (Reset 0x0000_0000) мов IRQ - "M 


а аэ ә а ә Гаа Гаа Гера Гә рә Герти 
ЕУ 47 


Reserved 


ЕВЕСТИ Т ИЕ ЧЕ 578 Е Е ЕЕ ЕЕ В 


wdg irq value low 


Т 
ве | ее ер ТУ] 


Lr 16] 1680 Reserved 
R irq_value_ | [15:0] 16'h0000 wdg irq value low: Low 16 bit 
low of watchdog irqvalue. 
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wdg irq_value_high: High 16 
bit of watchdog irqvalue. 


wdg irq value low and wdg_ 
ка value high are used 
together. 


It's useful in interrupt mode and 
combined mode. When 

мад cnt equal watchdog 
irqvalue, an interrupt is 
generated. 


Default value of watchdog 
irqvalue is 32'h0003 0000, 
corresponds to 6 seconds, 
which means reset will occur 
after irq is 1 for 6 seconds. 


5.10.5.2.13 МОС ВО VALUE HlIGH(new added) 


Description: High 16 bit of watchdog irq value 


0x0030 High 16 bit of watchdog irq value (Reset 0х0000 0003) ВОО VALUE” a 


а Газ а Гаа Гаа Га Гараа а еерее 


Reserved 


eee eee 
кен | ИЕНИНБИЕШЕИКИКИЕИЕИЕИКИЕКИЕИНЕ 
(Бы БЕЛЕ ЕҢБЕ ДЕ ЕЗЕЛЕЯЕЛЕЛЕЛЕЛЕЕ ДЕН 


wdg_irq_value_high 


[31:16] Reserved 


wdg_irq_value_ | [15:0] 16'h0003 wdg irq value low: Low 16 bit 
high of watchdog irqvalue. 
wdg та value high: High 16 
bit of watchdog irqvalue. 
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wdg irq value low and wdg_ 
irqvalue high are used 
together, which means reset 
will occur after irq is 1 for 6 
seconds. 

It's useful in interrupt mode and 
combined mode. When 
wdg_cnt equal watchdog 
irqvalue, an interrupt is 
generated. 

Default value of watchdog 
irqvalue is 32'10003_0000, 
corresponds to 6 seconds. 


5.10.6 Application Notes 


When software uses watchdog, it should set wdg_eb bit and wdg_rtc_eb bit in global control register, and 
also should guarantee arch_rtc_eb is set. 


Before configuring watchdog, software should write 16 һЕ551 to мад lock to unlock watchdog. 


Then Software configures all control registers - wdg_Id_value_low, wdg ld value high, 
wdg irq value low, wdg irq value high, wdg open апа wdg new. 


IMPORTANT: мада Id value high should always be configured before writing мада Id value low. 


Then wdg open is set to 1 to open counter. 


Reset mode is used as normal watchdog function. After enabled, watchdog timer can be loaded at any 
time, and software should guarantee the timer is reloaded before it decreases to 0. 


Whenever watchdog timer gets to 0, system reset is issued. Then system reboots, and watchdog timer 
comes back to 32'hFFFF FFFF, and all controlled registers and status also come back to reset value, 
except interrupt raw status. Interrupt raw status can be used to judge if or not system rebooting comes 
from watchdog reset. 


For interrupt mode, an interrupt is issued when watchdog timer gets to МОС ВО VALUE, that is 
(wdg ка value high, мад irq value low}. Then the timer continue to count down until it reach 0. After 
that, watchdog timer comes back to the loaded value. 


After receiving interrupt, software can check interrupt status by reading мада га mask, and can clear 
interrupt by writing 1 to мад ка clr. 
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Combined mode is the combination of reset mode and interrupt mode. Interrupt will be generated first if 
gets to МОС IRQ VALUE, that is { wdg_irq_value_ high, wdg irq value low}. Then software should 
stop wdg so that wdg reset is not generated. If software cannot response to this interrupt, then wdg reset 
will be generated finally мћеп wdg_cnt decease to 0 which reboots the entire system. 


When software completes using watchdog, it should disable wdg open firstly, then it disable wdg_rtc_eb 
and wdg_eb in global control registers. 


Its IMPORTANT that only writing wdg_Id_value_high cannot reload watchdog. Both мао ld value low 
and мад Id value high should be written if watchdog need reloaded. And software must write 
wdg ld value high firstly, then write мад Id value low. 


Another IMPORTANT thing is that there are 3-5 RTC clock cycles delay from setting wdg Id value low to 
counter setting success because of different clock domains, just as timer does. 


It's not recommended to read counter value in normal usage, just as timer does. 
5.11 System timer — FRT 


Base Addr Range Addr Map Description 


E404 0000-E404 FFFF AON free run count 


5.11.1 Overview 


System free run timer is a 32-bit free-running increasing timer with 32K (30.52us) step. It locates in 
Always-On Domain (AON), and can be read by all processors. It is used for synchronization between 
different Co-processor and communication system. 


5.11.2 Features 


e RTC-clock trigged 
e 32-рй free-running increasing timer 
e 32K(30.52us) step 


e Support single read in register SYS_FRT_VALUE_SHDW: no need to double read when reading 
counter value, just like new version of system timer (r2p0). 


5.11.3 Function Description 


After hardware reset, sys frt is 0. And after being enabled, sys frt runs from 0 to the 
maximum, 2^32-1. If sys frt gets to the maximum, it returns to O again and then 
continues increasing. If no new hardware reset occurs and sys frt is kept enabled, 
nothing can stop it. 


The counting step is 32K (30.52us), that is, the timer increases by 1 per 30.52us. 


The timer value can be read by software. If software read SYS ЕНТ VALUE through 
APB, double-reading method must be used because of different clock domains. If 


V0.3 Spreadtrum Communications, Inc., Confidential and Proprietary 317 of 2330 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


КЕЗ SPREADTRUM | 5С9853ІЧА Device Specification 


software read SYS_FRT_VALUE_SHDW, only one read is enough. At the same time, the 
value can be captured by dedicated capture circuit. 


5.11.4 Control Registers 


5.11.4.1 Метогу тар 


Offset m" 


0x0000 SYS_FRT_VALUE System free run timer value in clk_rtc domain 
0x0004 SYS_FRT_VALUE_SHDW System free run timer value in APB domain 


5.11.4.2 Register Descriptions 


5.11.4.2.1 SYS_FRT_VALUE 
Description: чыш free run timer value in сік rtc domain 
= Te T [as [в [zr Ге [os [ж [з Ге [o Та Ге Ге Ге Ге- 
Sys frt value 


Type 


м | 
Reset |o јо |o јо [o јо jo јо jo о jo jo jo јо јо |0 | 
[Bt [15 14 |13 [12 [м [to је ја |7 |6 |5 |4 із [2 [t |0 | 
sys frt value 


ЖҰМ = 
веша | Jo Jo Ге [о Ге Jo Jo [о Ге Ге Ге Ге Го Ге Ге | 


Sys frt value [31:0] 32'h00000000 | System free run timer value in 
ск rtc domain 


5.11.4.2.2 SYS FRT VALUE SHDW 
Description: System free run timer value in APB domain 


SYS FRT VALUE S 


0x0004 System free run timer value in APB(Reset 0х0000 0000) HDW 


Sys frt value shdw 


V0.3 Spreadtrum Communications, Inc., Confidential and Proprietary 318 of 2330 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


EP SPREADTRUM | 5С9853ІЧА Device Specification 


Еее соо eee 
Reset |o јо јо јо јо јо јо јо јо јо јо jo јо jo јо jo | 
іні |8|м [из [ra [им |10 [9 |в |7 je |5 |4 |з |2 jt jo | 


sys_frt_value_shdw 


OSC 
Preset [s Го је Ге Ге Ге Ге Го fo Ге Ге Ге Ге Ге Ге Ге" 


sys frt value s | [31:0] 32'h00000000 | System free run timer value in 
hdw APB domain 


5.11.5 Application Notes 


When software begins to use system timer, it should set aon_syst_eb bit to open its 
PCLK. Its clk_rtc may also be need to opened if necessary. 


IMPORTANT: 


If software read SYS_FRT_VALUE through APB, double-reading method MUST be used 
to read this register. If software read SYS_FRT_VALUE_SHDW through APB, only one 
read can get accurate counter value. 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Ec Пена [mo [WAT [s Јиевкатае | 


Syst_cnt_shdw [31: 0] NA RTC 32K count value sync to APB clock 
domain 


5.12 Spinlock 


Base Addr Range Addr Map Description 


5.12.1 Overview 


Hardware spinlocks are provided to assist multiple processors to synchronize access to 
global resources. 


5.12.2 Features 
е Supports 32 spinlocks 
€ Use special token(0x0000 0000) indicate unlock 
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@ Perform lock operation by reading Spinlock Token Registers 


е Perform unlock operation by writing Unlock Token(0x55AA10C5) to Spinlock Token 
Registers 


е Spinlock Total Status Register is just for debug tool, takes no effect on spinlock 


Spinlock 


AHB Slave 


— > Lock CFG/STS 
Interface 


Token register 0 


Token register 1 


HCLK — 


pd_HRESTn — ——»| Token register 31 


5.12.3 Signal Description 
Standard AHB slave interfaces 


5.12.4 Function Description 


5.12.4.1 Take and Release Spinlock 

The spinlock has two states: Taken and Not Taken. 

After reset, the state of lock is Not Taken, equal to 0x0000 0000. 
When the lock is in Not Taken state, all write takes no effect. 


When the lock is in Not Taken state, a read returns 0x0000 0000, and change to Taken 
state. 


€ When the lock is in Taken state, all write except the Unlock Token(0x55AA100C5) takes 
no effect. And a read always returns 0x0000 0001. 


е А write of the Unlock Token sets the lock back to Not Taken state. 


——Read— . 


Reset _ e > €— 


28 № A ~ u 
| < TAKEN < EP Write Not Unlock Token 


Write Unlock Token 


NOTE: 
There is no support to ensure that a lock is locked and unlocked by the same master by default. 
This must be ensured in software. 
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5.12.4.2 Programming Guide 
A spinlock should only be held with interrupts disabled. So, before attempting to obtain the 


spinlock, software should disable interrupts. 
Then it should read spinlock. Reading back 0x0000 0000 indicates success. Now it should 


process the critical section then write Unlock Токеп(0х55АА10С5) unlock and re-enable 
interrupts. If the acquisition attempt fails, the acquisition should be reattempted. 

To prevent unknown interrupt disabled time, interrupts should be re-enabled and then 
disabled before reattempting to acquire the lock. 


Start 


y 


> Disable IRQ Take 


| 


Read spinlock 


| 


Are the values is 


No 32'h0000 0000? 
| Yes 
Enable IRQ 
У 
Critical Section 
v 
| Release Write Unlock Token 
Enable IRQ 
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5.12.4.3 Register Descriptions 


ое [name ја 


231) 


5.12.4.3.1 SPINLOCKRECCTRL 


0x0004 Spinlock Record Control Register (0x00000000) SPINLOCKRECCTRL 


RESERVED 


туге | по | по | во | по | ro | ro | ro | ro | во | ro | по | во | по | во | по | но | 


ШЕ НИ ВОО НИСИ О И СЛ СИ И С И % | 
ШЕМЕН А ЕЕЕ ШЕ ЕЕ Я ЕЕ ЕЕ раства 


RESERVED REC_CTRL 


Spinlock Record Control Register 


Field Name Type | Reset Description 
Value 


певала Пя Е [oo [RESERVED — — — — — — — — — 


REC CTRL RW | 0x0 Record Select Control 
0: Record ID 
1: Record User bits 
The configuration of this register, depending on the bus 
matrix. 


5.12.4.3.2 SPINLOCKTTLSTS 
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0x0008 Spinlock Total Status Register (0x00000000) SPINLOCKTTLSTS 


Name LOCK 


[me | по | ro | во | по | по | по | ro | во | по | по | по | во | по | по | по | по | 


ои | о | о | о | о |о | о | о | о | о | о | о | о | о |о | о | о] 
БЕЗ ПАПЕ REESE ЕЕ Е ЕЕ ПИ ЕСІ 


ме | по | ro | во | по | по | по | по | во | по | по | по | во | по | ON} RO | Fo | 
fret} о | о | о | о | о | о|о|о|о| о о | о оче № | 


Spinlock Total Status Register 


Field Name Type | Reset Description 
Value 
LOCK [31: 0] 0x0 32 lock status 
Read LOCK[i]=0x0, lock i is in the Not Taken state. 
Read LOCK[i]-0x1 , lock i is in the Taken state. 


5.12.4.3.3 SPINLOCKSWFLAGO 
вар o e р рор > |» fo b fo fo Jo ро 
= [з а [з Te [т fe fp le р ЕБЕЕЕТКЕ. 
me р р [р [р р р b b b b b b СЕН 


Spinlock Total Status Register 


Field Bit Type | Reset Description 
Name Value 


SWFLAGO | [31: 0] | ВМ | 0x0000 0000 Spinlock Software Flag Register 0. 
This register is used to record message by software. 


5.12.4.3.4 SPINLOCKSWFLAG1 


0x0014 Spinlock Software Flag Register 1 (0x00000000) SPINLOCKSWFLAG1 
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me] Joo fo fo fo Jo Jo fo lo Joo fo lo e СЗ 


кн Чү ЫЫ терен ы шсш шуш сщ СЕТ 


me] рр |р р e b b [р bb bh fo | 


Spinlock Total Status Register 


Field Bit Type | Reset Description 
Name Value 


SWFLAG1 | [31: 0] 0x0000 0000 | Spinlock Software Flag Register 1. 


5.12.4.3.5 SPINLOCKSWFLAG2 


0x0018 Spinlock Software Flag Register 2 (0x00000000) SPINLOCKSWFLAG2 


кер рр b p р JoJo fo Jo Jo Jo Jo СЕН СЕН СЕН 
m ps [+ fo fe [т fe |» |» р У [к ГЕН СЕН СЕН ПЕН СЕН 


me] fo Jo Jo рр fo [р fo [р Jo р fo Jo [е 


Spinlock Total Status Register 


Field Bit Type Reset Description 
Name Value 
SWFLAG2 | [31: 0] | RW 0x0000_0000 | Spinlock Software Flag Register 2. 
This register is used to record message by software. 


5.12.4.3.6 SPINLOCKSWFLAG3 


0x001C Spinlock Software Flag Register 3 (0x00000000) SPINLOCKSWFLAG3 


а= оо 


SWFLAG3 
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Ве о о fo fo jo jo je Еј jo о jo о јо jo | 
EE EST ТЕ Ж ШП СТ И ЕЕ ЕЕ Ен СТ 


me] Jo Jo fo fo | Jo fo fe lo |» [р fo fo ЕЕ СЕН 


Spinlock Total Status Register 


Field Bit Type | Reset Description 
Name Value 
SWFLAGS | [31:0] | RW | 0x0000 0000 | Spinlock Software Flag Register 3. 
This register is used to record message by software. 


5.12.4.3.7 SPINLOCKMSTID i (i=0,1,...,31) 


мото 


Туве | по | Ro | Ro | во | по | Ro | Ro вој ro [FRO | Ro | ro | ro | по | по | o | 
reset} о | о | о | о | о | о | о | ou | о|о|о|о|о | о | 0] 
18:9] EE ЕС CR Е И С ЕП ПЕН 


T 


[Tme| Ro | Ro | no | во | под но} во} no | no | ro | Ro | ro | во | по | по | o | 
Реа o | о | о | Момо | о | о | о | о | о| о | о | о | о] 


Spinlock Master ID Register 


Field Name Type | Reset Description 
Value 
MSTID [31: 0] 0x0 The master ID is stored in this register. 
The value of this register depend on the bus matrix structure. 


5.12.4.3.8 SPINLOCKSTS i (i=0,1,...,31) 


0х0800+(0х4*1) Spinlock Individual Status Registers (0x00000000) SPINLOCKSTS i 


RESERVED 


[Tyee | но | во | но | по | по | Ro | по | RO | Ro | во | по | во | по | во | no | по | 
E ВЕ ЕИ ИТ ЫШ И И КС ВС ЕС ШШ ЕЕ ИШ 
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RESERVED 


Spinlock Individual Status Register 


Field Name Type | Reset Description 
Value 


[RESERVED ЕС но [oo [aese 


TAKEN 0x0 Read 0x0000_0000, Request and get the lock. 
Read 0x0000_0001, Request but does not get the lock. 
Write Unlock Token, Unlock the lock. 
Write not Unlock Token, takes no effect. 


5.12.4.3.9 SPINLOCKVERID 


Spinlock Version ID Register (0x00000000) 
Name 
[туре | во | во | во | во | во | во | во | во | во | во | во | во | во | во | во | но 
Резо | о | о | о [| o (ооо о [о [оо о1о [о [оо 
 ЛЕЛЕЛЕЛ ИЛЕ А ПЕСНИ ЕС ПЕС ГП ae 
Name 
[туре | во | во | во | во | во | во | RO | во | во | во | во | во | во | во | во | но 
[ms] о | о | о | о | о | о] | о о [о [о [оо о [о | 


Spinlock Version ID Register 


Field Type Reset Description 
Name Value 


VERID | [31:0] | RO | 0х0000 0300 | Spinlock Version ID Register 
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5.13 AON clock control 


5.13.1 AON clock control address map 


5.14 AON JTAG interface 


5.14.1 JTAG connection 


Described as followed, CM4 core connect with DAP (Debug Access Port) by АРВ. MJTAG can be 
configured to connect with DAP by JTAG. 


JTAG 


АОМ_ТОР 


DJTAG SYS ТОР 


DJTAG to AP/MM/GPU 


tp DJTAG to sp mtx busmon 
= DJTAG to aon mtx busmon 
oe DJTAG to aon ram 


sw_dap_djtag_en -| 


а 


| | > DJTAG to sp ram 
---»-О/ТАС to IDV 


DJTAG to CP/DSP 


әрош 1514 1581 


Sw јад if 


5.15 UART and IrDA interface 


AON has two UART interface. Only CM4 can access.UARTO base address is 0x5009 0000 and 
offset is FFFF.UART1 address is 0x500A 0000. 


Base Addr Range Addr Map Description 
5009 0000-5009 FFFF SP UARTO (64K) 


500A 0000-500A FFFF SP ЏАКТ1(64К) 
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5.15.1 Overview 


UART is an asynchronous communication interface. The UART module includes a baud rate 
generator with software-programmable divider ratios for all common baud rates. 


Two types deep FIFO are include. Receive fifo which is 128-byte-deep and send fifo which 
can be configured to 128-byte-deep or 256-byte-deep;The module also includes a flexible 
interrupt with multiple maskable interrupt sources. Two hardware flow control lines are 
included (one for input, the other for output). This module also has а built-in IrDA controller 
and can be configured to connect to an IrDA transceiver. When being used as regular UART 
port, the IrDA controller is bypassed. 


5.15.2 Features 


Full-duplex operation 
Hardware flow control support 
Software flow control support with configurable command and escape register 


Configure TX FIFOs minimizes 128-byte-deep or 256-byte-deep processor overhead 
at high data rates 

Wide selection of UART word lengths, including 5, 6, 7 and 8 bits 

Stop bit number can be 1, 1.5 or 2 bits 

Support odd/even parity 

Auto detect for parity and framing error 

UART loop-back test mode 

Break character detection and generation 

support DMA operation 

Single interrupt line for multiple maskable interrupt source events 

Programmable interrupt trigger levels for FIFOs 

Baud rate generation based upon programmable divisors, operating from a flexible 
functional clock 

Includes a built-in IrDA controller 

Support 32 bits or 8 bits write once to txfifo ; 


5.15.3 Signal Description 


uart ка Serial data output. Since the uart Ка is active high, the pin is set to Thi 
lowon reset 


ата [Т [ызак | 


stops data transmission on the TXD output pin after it completes the 


uart_ctsn Clear to send 
Active-low modem status signal. This signal is asserted (logic’0’) by the 
DCE device to inform the UART module that transmission may begin. 
RTS and CTS are commonly used as handshaking signals to 
moderate the flow of data into the receiving UART device. The value of 
this signal is indicated by the UART 5150 bit9 after logical inverse. 
When the input signal CTSN changes value, either from 0 to 1 or from 
1 to 0, an interrupt will be generated to the MCU. If hardware flow 
control is enabled and the signal CTSN is high, the UART immediately 
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uart_rtsn | 


Request to send 


When active (low), the module is ready to receive data. This assertion 
might mean enabling the transmit circuits of DTE device, or setting up 
the channel direction in half-duplex applications. When hardware and 
software flow control is not set, programming the UART CTLO bit 6 
directly controls the output of RTSN. This pin is the inverse of UART 
CTLO bit 6. If receive hardware flow control is set by writing “1” to 
UART CTL1 bit 7, RTSN will be controlled by the RX FIFO level and 
Receive_Hardware_Flow_Control threshold. The threshold can be 
configured by writing UART CTL1[5:0].In this case, RTSN remains high 
as long as the number of data in the RX FIFO is greater than the 
configured threshold value. 


TXD TXD 

RXD RXD 
UART UART 
Module Device 

RTSn RTSn 

CTSn CTSn 


UART with flow control signal connection application 


UART UART 
Module Device 
TXD TXD 
RXD RXD 


Figure 5-27 UART1/UART2 without flow control signal connection application 


5.15.4 Function Description 


The UART and IRDA baud rate generator is based on the clk uart, the divisor coefficient 
is controlled by register UART СКО. IRDA part clock period is the 1/16 of the UART 
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part since the required timing of IRDA is 3/16 or 4/16 of bit width. The serial data rate can 
be changed by modify the clk_uart or the UART divisor coefficient. 


= Т. 


uart >| Irda tx TXD 
х Но ctl 


| uart tx 


APB 4 4. > ds uart 
async sfctl 


RXD 
[«— —2AÀ uart rx D: 


uart 
rx_fifo ct Irda rx 


|| i 
х Но | 


Figure 5-28 Diagram of UART 


Figure 3 is the architecture diagram of the UART module, as it depicted in the graphic, 
the UART module has separated RX and TX channel to realize the duplex working mode. 
And the UART module also supports to enable the IRDA transceiver mode. 


5.15.4.1 UART Mode Description 


UART module has an independent baud rate generator, which is used as a reference 

clock for data transmit and recovery. It also has a 128-byte-deep RX FIFO and a 128- 
byte-deep TX FIFO to decrease processor interrupt load during the data receiving and 
transmitting. 


5.15.4.2 FIFO Management 


FIFOs are accessed by reading/writing UART_RXD/UART_TXD register. The number of 
data іп TX/RX FIFO can be observed by reading UART. STS1 [6:0]/UART. 5151 [15:8]. 
Rx Но full and Tx fifo empty status can be obtained by reading ЏАВТ STSO [1:0]. 
UART CTL2 register controls the FIFO trigger level, which enables the DMA request and 
interrupts generation. 

TX FIFO size is 128 bytes or 256 bytes. It uses a FIFO pointer to monitor the number of 
data in the TX FIFO that has not yet been transmitted. The MCU can read the UART 
STS1 [15:8] to access the pointer. The UART also provides a TXF empty interrupt 
threshold that can be configured by writing UART CTL2 [15:8]. 


RX FIFO size is 128 bytes. It uses a pointer to monitor the number of data in the RX 
FIFO that have not yet been read by the MCU. The MCU can access the pointer by 
reading the UART STS1 [6:0]. The UART also provides a RX FIFO full interrupt threshold 
that can be configured by writing to UART CTL2 [6:0]. In FIFO interrupt mode with flow 
control, the programmer must also ensure that the 

Receive Hardware Flow Control Threshold (UART. CTL1 [6:0]) value is greater than or 
equal to the Receive Int Threshold (UART СТ [6:0]). Otherwise, FIFO operation 
stalls. 
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In FIFO interrupt mode, the processor is informed of the status of the receiver and 
transmitter by an interrupt signal. The rx_fifo_full interrupt is set when the number of RX 
FIFO data bytes is larger than the ВХ interrupt full threshold (threshold value). It is auto 
cleared when the condition disappears. The tx_fifo_empty interrupt is set when the 
number of TX FIFO data bytes is less than the TX interrupt empty threshold (threshold 
value). It is auto cleared when the condition disappears. The two interrupt sources can 
be masked by writing “O” to UART_IEN register bit 0 and bit 1.The interrupt signal 
instructs the local hosts to write data to TX FIFO or read data from RX FIFO. 


Note that in the cases of the UART flow control being enabled along with the interrupt 
capabilities, the user must ensure that the UART flow control FIFO threshold is greater 
than or equal to the receive FIFO threshold. 


The TX and RX FIFO may be accessed by DMA. Writing to control register UART_CTL1 
bit 15 will enable DMA mode. In receive mode, a DMA request is generated as soon as 
the receive FIFO reached its threshold level defined in UART_CTL2 [6:0]. This request is 
deserted when the number of bytes is less than the threshold level. In transmit mode, a 
DMA request is automatically asserted when the transmit FIFO is almost empty. 

In this mode, when RX FIFO is almost full (the number of RX FIFO data bytes is larger 
than the RX interrupt threshold value), it will send the receive request to DMA controller, 
and when TX FIFO is almost empty, it will send the transmit request to DMA controller. 


5.15.4.3 Flow Control 


The UART module support hardware and software flow control. The hardware flow 
control should use rtsn/ctsn signal to indicate the flow status. The software flow control 
use command which integrated in data stream in the txd/rxd signal to indicate the flow 
control status. The hardware flow control control has two mode, 1) auto flow control, 2) 
software configured hardware flow control. When the UART_SFCTL register bit1 is set to 
1, the software flow control enabled, or if the UART. SFCTL[1] is 0 and if the 
UART_CTL1[8:7] is set to 2911 the auto hardware flow is enabled, or if the 

UART CTL[8:7] is 2'bOO, the Поп is set by software, and the receive flow control is 
disabled. 


5.15.4.3.1 Hardware Flow Control 


The UART module supports both auto hardware flow control and software configured 
hardware flow control. When UART_CTL1 register bit 7 is set to “0”, software will control 
the signal uart_rtsn by writing UART_CTLO register bit 6; # "1", the signal uart_rtsn will 
be controlled by hardware itself, called auto-RTS. 


Auto hardware flow control is composed of auto-CTS and auto-RTS. Auto-CTS and auto- 
RTS can be enabled/disabled independently by programming UART_CTL1 [8:7]. 


Auto-RTS data flow control originates in the receiver block. The receiver FIFO trigger 
levels used in auto-RTS are stored in the UART_CTL1 [6:0]. RTS is active if the RX FIFO 
level is below the HALT trigger level. When the receiver FIFO HALT trigger level is 
reached, uart_rtsn is deserted. The sending device (external UART device) may send an 
additional byte after the trigger level is reached because it may not recognize the 
desertion of RTSn until it has begun sending the additional byte. The assertion requests 
the sending device to resume transmission. In this case, uart_rtsn is an active-low signal. 


With auto-CTS, uart_ctsn must be active before the module can transmit data. The 
transmitter circuitry checks uart_ctsn before sending the next data byte. When uart_ctsn 
is active, the transmitter sends the next byte. The auto-CTS function reduces interrupts 
to the host system. When auto-CTS flow control is enabled, the CTS state changes need 
not trigger host interrupts because the device automatically controls its own transmitter. 
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Without auto-CTS, the transmitter sends any data present in the transmit FIFO and a 
receiver overrun error can result. In this case, uart_ctsn is an active-low signal. 


5.15.4.3.2 Software Flow Control without CTSn and RTSn 


The UART module support software flow control without use CTSn and RTSn signals. 
When the UART_SFCTL reigster bit[1] is set to 1, the software flow control is 
enabled.The user also can config the UART_SFCTL reigster bit[0] to select the mode of 
the software flow contorl function. 


The process of the software flow control is showing as the figure 4.The reciver endpoint 
use the receive fifo index to judge whether to suspend the tranmision. When the receive 
fifo index is larger than the upper threshold CTRL1[6:0] (the same as hardware flow 
control threshold), the receive endpoint will send XOFF command by uart_tx to the 
transmit endpoint, then the transmit will be suspend. When the receive fifo index is 
smaller than the lower threshold DSPWAIT[16:10], the receive endpoint will send the 
XON command to transmitter to restart the transmission. When configure the register 
must guarantee the upper threshold CTRL1[6:0] bigger or equivalent the lower threshold 
DSPWAIT[16:10]. Vice verse, when transmitting data, the uart rx will receive the ХОРЕ 
and XON command to suspend and restart the transmission. So the UART module will 
realize the control flow without use CTSn and RTSn signals, it can reduce the usage of 
ІО resource. 


Since the software flow control will send command to represent the flow control status, 
there will be several data have the same value as the XCMD(XON/XOFF), in order to 
prevent transmission error, the data or the command should be escaped before 
transmitting or after the receiving. So it will use another command ESC to represent the 
data status. 


The UART module supports two mode for escaping. The first mode is send XCMD as the 
normal data, and use ESC command and the inverted data to repesent the transfer data 
that has the same value of the XCMD and ESC.The second kind is send the data that 
has the same value of the XCMD as normal uart transmitting, and send XCMD with a 
ESC prefix. The format example is shown as follow: 


Suppose using 0x11 to represent XON, 0x13 to represent XOFF, 0x77 to represent ESC, 
When use mode 0 to transmit data Ox11 0x13 0x77, the data should be escape to 0x77 
OxEE 0x77 OxEC 0x77 0x88. When transmit XON, it should be transmit 0x11. 

When use mode 1 to transmit data Ox11 0x13, the data can be transmitted without 


escape, when transmit XON, the transmit data should be 0x77 0x11, when transmit data 
0x77, the data should be escaped to 0x77 0x77. 


V0.3 Spreadtrum Communications, Inc., Confidential and Proprietary 332 of 2330 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


(oR SPREADTRUM 


5С9853ІЧА Device Specification 


Set XOFF & XON char 
to UART command 


buffer 


m UARTTX & RX 


A 


no 


TX insert XOFF char 


to Device(hold hold TX FIFO 
device) 


Jádge RX fifo Empty? 
(rx ent < 
тх sw. low (һа) 


TX insert XON char to 
Device(release device) 


release TX FIFO 


и | 


Figure 5-29 Software Flow Control Processing Flow 


DAT2 | ЕФСР | -РАТЗ | БАТА DATS 


DATO DATI DAT2 | DAT3 | DAT4 DATS 


Figure 5-30 Software Flow Control Data Stream (Mode0/Mode1) 


Mode 1 
5.15.4.3.3 Flow control diagram 
V0.3 
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ctsn_in 
(from pad) 


Hard ware flow control channel 


sw_en | hw_en_tx 


when sirt_bit_pls ==1, 


1'b1 send command to load 


ctsn_sw 


uart_rx receive flow command 


Soft ware flow control channel 


Figure 5-31 Diagram of tx flow control 


Figure 6 is the architecture diagram of tx flow control, as it depicted in the graphic, tx flow 
control contains two channels, hard ware flow control and soft ware flow control. 


In hard ware flow control, the control signal ctsn come from other remote rx rstn, when 
ctsn pull high and the software flow control disable, hard ware flow control of tx enable 
the ctsn signal will propagate to uart_sfct module. When uart_sfct mode sampling the 
ctsn high will stop to fetch data from tx fifo to send uart_tx module. 

In soft ware flow control, when locate rx receive the flow control command (XON, 
XOFF), then translate the command to generate the flow control signal ctsn_sw, and the 
software flow control enable ctsn_sw will send to uart_sfct module, When uart_sfct mode 
sampling the ctsn high will stop to fetch data from tx fifo to send uart_tx module. 


According to the diagram the if the software and hard ware flow control both enable, 
the flow control will select the software flow control channel, the software flow control has 


the high priority. 
Hard ware flow control channel 


^RTS. REG 
(from uart rf to initial request 


remote tx send data) rstn_out 


send flow control 


rstn 


hw_en_rx 


rstn = (cnt_rxf_w > ctl1_rhft) ? 1'b1 : 
190 
rstn = (cnt_rxf_w > ctl1_rhft) ? 1'b1 : 

(cnt_rxf_w < rx sw. low. thd)? Soft ware flow control channel 


150: ад Јо 


Figure 5-32 Diagram of rx flow control 


command 


Figure 7 is the architecture diagram of rx flow control, as it depicted in the graphic. As the 
same with the tx flow control, the flow control constrains hardware and software flow 
control channels. Initial configure the uart control register the RTS REG should pull 
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down, to initial request remote tx send data, and if hardware of rx and soft ware flow 
control both disable the flow control can be controlled by cup. 


In hard ware flow control, when the rx fifo received the data beyond the receive 
threshold, the rstn will pull high, and hard ware flow control enable software flow control 
disable, the rstn will send to the pad out directly to the other remote tx to stop to send 
data. 


In the soft ware flow control, when the rx fifo received the data beyond the receive 
threshold, the rstn will pull high, and software flow control enable, the rstn will send to 
uart_sfct module. The uart_sfct module sampled the rstn was high will stop to prefetch 
the data from tx_fifo, and send the stop command (XOFF) to uart_tx module to send out 
to stop the other remote tx, otherwise will send start command (XON) to uart_tx module. 


5.15.4.4 RX and TX module 


Fig. 8 depicted the uart send data state diagram and start signal generates circuits. The uart tx module 
will start to load data under send if the start_bit_pls full high. For initial the state at TX_IDLE and brk_end 
is “0”, and apb bus write data to the tx fifo the txf_realempty will pull down, then the start bits pls set “1”. 
When start signal start bits pls set *1" the data from tx fifo will load to the shift register, and the state will 
change to tx. satart and then under the baud rate control the state to change, until the load byte data has 
be send. 


When the one byte data has be send, will generate a last stp pls, and then will generate start bit pls to 
load next byte data to send. If the brk end CTRLO[7] set to “1” and TX FIFO is real empty and TX is idle, 
setting this bit forces the TX data output low. 


When the flow control signal ctsn is high and flow control is enable will stop the start bit pls and stop to 
send the data. 
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&& start bit pls -0 TX STP2 
&& clkd pls - 1 = stp bit num[1] = 0 
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TX STP1 
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ека pls = 1 


TX DAT3 
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prty еп-0 
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byte len! = TX 5BIT 


byte len! = TX 6BIT 
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&& clkd pls - 1 88 ска pls = 1 && clkd pls = 1 
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byte len = TX 7BIT 
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&& сіка pls = 1 88 рпу en- 1 byte len = TX_5BIT 
&& сіка pls = 1 && рпу_еп =1 
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рпу_еп=1 byte len! = TX 7BIT 


Figure 5-33 Uart tx start bit pulse and uart tx receive control flow 


Fig. 9 depicted the uart rx module receive data state flow diagram, when the irda en negedge come the 
state will change to RX_IDLE state and ready to receive irda data, irda en configured by CTRLO[12:1 1], 
otherwise when the rxd negedge generated, the state will change to RX START, and the baud rate 
drives the state change and sampling data from rxd. During sampling the data, if the data exist the frame 
or parity error the rx will generate the frame or parity error. If the rxd always zero and can't accord with the 


uart data format, the break detect will generate. 
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Figure 5-34 Uart rx flow control 


5.15.4.5 Interrupt sources 


The UART also provides a TXF empty interrupt threshold that can be configured by 
writing UART CTL2 [14:8]. A tx fifo empty interrupt will be generated when the number 
of TX FIFO data bytes is less than the TX interrupt threshold value. It is auto cleared 
when the condition disappears. 


UART also provides a RX FIFO full interrupt threshold that can be configured by writing 
to UART CTL2 [6:0]. An rx fifo full interrupt will be generated when the number of RX 
FIFO data bytes is larger than the RX interrupt threshold value. The interrupt will be auto 
cleared when the condition disappears. 


An rx tout interrupt will be generated if the UART has not received data from the input 
line in a period of time. This period depends on the baudrate and the value of CTL1 
[13:9]. If the value of CTL1 [13:9] is ‘0’,the interrupt will never be generated. The interrupt 
can be cleared by writing “1” to UART ІСІН bit 13. 

When having received data, UART generate parity error/framing error if error condition 
occurs. Also, when having received FIFO overrun, an error interrupt will be generated. 
Writing to corresponding interrupt clear bit will clear these interrupts. 

All interrupt sources in UART module can be disabled and masked by writing to the 
corresponding registers. 

When TX FIFO is empty and TX is idle, setting send break bit forces the TX data output 
to low. 
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Figure 5-35 UART timing parameter 


5.15.4.6 IRDA Mode Description 


The IrDA can be used to communicate with other IrDA compatible device. IrDA mode is 
selected by writing “1” to UART CTLO [15]. The default value of this bit is "0". 


IrDA mode is achieved by adding IrDA transmit block and IrDA receive block into UART 
module. The IrDA transmit block changes the UART transmit serial bits to the IrDA 
timing, and then sends to TXD port. On the other side, the receive module detects the 
IrDA timing from the RXD port and changes back to UART bit stream to let the UART 
receive block to finish the data receiving. 

Figure below shows the transmit IrDA timing. The polarity could be changed by UART 
CTLO bit 9, and the pulse of a bit may be 3 or 4 high cycle controlled by the UART CTLO 
bit 13. In the no polarity invert working mode, when sending “1”, the output remains “0”. 
And when sending “0”, output follows the IrDA timing as demonstrated in the figure. On 
the receive data path, the polarity could be change by UART_CTLO bit 10. The 


transmission and receive operation could be controlled by the UART CTLO bit 11 and bit 
12. 


|, Toata; Tdatat m*n*Tdata 


Е f 
! ! 
| ! 

start 
} à 
! 1 
! ! 


UART_CLK | 


тхр 0 7/8 9 10111) 15 | 


Figure 5-36 IrDA transmit timing 
5.15.5 Control Registers 


5.15.5.1 Memory map 


Offset ЕЕ 
ны [Name [т | 


Write data to this address initiates a character 
2220 МАНА» transmission through TX FIFO 
0x0004 UART_RXD from this address retrieve data from RX 
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йы [Name реа 


0х0038 UART_XCMD eae, ENN command configure 


0x003C UART_ESCAPE ESCAPE command configure register 
0x0040 UART_IP_VERSION This register indicates the version of this IP 


Description: DADDR[5:2] rang from 0x0000 to 0x003C, UART_IP_VERSION is not 
available. 


5.15.5.2 Register Descriptions 


5.15.5.2.1 UART_TXD 


Description: Write data to this address initiates a character transmission through TX 
FIFO. 


0x0000 UART TX register(0x0000_0000) UART_TXD 


ea |a | зо | 29 | 20 | 27 | 26 | 25 | 26 | 23 | 22 | 21 | 20 | 19 | 16 | 17 | 16 | 
мамаа] 


UART_TXD 


UART_TXD 


Type 
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Field Name Type Reset Description 
Value 


UART_TXD [31:0] WO 810 Write data to this address initiates a character 
transmission through TX FIFO ; 
when UART_CTRLO[14]=0, just UART_TXD[7:0] will 
be send to txfifo; 
when UART_CTRLO[14]=1, UART_TXD[81:0] will be 
send to txfifo (need to wait 4 APB clock cycles ) 


5.15.5.2.2 UART_RXD 
Description: the entry of RX Data FIFO, read RX fifo from this address 


0x0004 UART RX register(0x0000_0000) UART_RXD 


| ei |31 | 30 | 20 [28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | to | 18 | 17 | 16 
еј шо с 


UART_RXD 


т Фе. | 
ЕЛЕНЕЖЕИЕНЕЖЕЗЕДЕНІҒ- Sb о» у | о EES 
ЕС Ese ЗСЗ Е ЕЕС ОВ СЗ ea СС STIR 

№ | 


UART_RXD 


Field Name Type Reset Description 
Value 


UART_RXD [31:0] 810 FIFO operation register 
Reading this register retrieves the next data byte from 
the Rx FIFO. 


5.15.5.2.3 UART_STSO 
Description: UART status register 
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Cm [и Гэ ә Га а |» |» ә [ж [= [ж [ш [з [в [лт [л] 
эе шш 


Reserved 


ЛЕНЕНЕЛЕНШЕЛЕЛЕЛЕЛЕШЕЛЕГЕ о > И 8 


Field Name R/W Reset Description 
Value 

TRANS_OVER [15] ! Data transfer is really 
over(tx_fifo has no number 
&stop bit has transmitte) 

RXF_REALFULL [14] RX FIFO is real full(not 
relates to register 
RXF_FULL_THLD) 

TIME OUT RAW STS [13] RAW timeout interrupt, this bit 
is set when receive time is 
out. 

RXF_REALEMPTY [12] 1: rxf real empty 
0: rxf not real empty 


piii | (тм ____| Receive data (rom n) 


әс eg СЕ ТО (~rtsn)Request to send, if 
cnt rxf« 
RCV HW FLOW THLD, 
RTS-1, else RTS-O. if reset 
RTS=0. (to cpu) 


о: ~ - - E set ready(no 
used) 


Form чал dtrn in (core top) 
(no control logic) 


BRK DTCT RAW STS Raw break detect interrupt 


(RXD always receive zero, 
the received data form is not 
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CTS СНО RAW 5715 КЕ ја је — pu — Вам СТ5 — interrupt 
DSR_CHG_RAW_STS me м Raw DSR change interrupt 


RXF_OVERRUN_RAW_STS Tho Raw RX FIFO overrun 
б оол 


FRAME_ERR_RAW_STS э ___|во [tho Raw frame error | Raw frame error interrupt | 
PARITY_ERR_RAW | PARITY ERR RAW 515 | пй во [10 | Raw parity error interrupt 


TXF_EMPTY_RAW EUNDEM т Thi Raw TX FIFO empty interrupt 
(lower than empty threshold) 

RXF FULL RAW STS Raw RX FIFO full interrupt 
(larger than full threshold) 


5.15.5.2.4 — UART 5151 
Description: data number in the TXF and RXF 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 


TXF 
Reserved Tx_fifo depth _CN 


TXF_CNT RXF_CNT 


RET Е ЕСЛИ АСА С Е И АЕЯ МЕНЕЛЕБЕЛЕМЕНЕН 


Tx_fifo depth | [20:17] : TX FIFO depth description 
Fifo_length=2‘n, the n is the tx fifo depth (tx fifo depth 
- TFIFO DEPTH LOG (parameter)) 


ТХЕ CNT [16:8] | The number reserved in TX FIFO. The register will 
increase when writing data to the TX FIFO, while 
decrease when reading data from TX FIFO; 

If SOC integrate tx fifo deep is configured as 256,the 
txf_cnf[16] will be valid, or it is invalid; 
((TFIFO_DEPTH_LOG :0]) 

RXF_CNT [7:0] ! The number reserved іп RX FIFO. Тһе register will 
increase when writing data to the RX FIFO, while 
decrease when reading data from RX FIFO 
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ББИАЛІЫ/|/ саме specticaton | 
11 О 


5.15.5.2.5 UART_IEN 
Description: UART interrupt enable register 


ШІП [imerrupt erare (00000-0000 — VARTEN 
| Bit | зт ізо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 
| Name | Reserved 


Type 


О САРРА 
Peset | ЗА В В СИ В ЕН ОС О СВ ВИ КА ОВ СВ 
Е Е А ПЕН А ГИ ЕС 


ш Е 


ка п | [гуш 


кее Jon [RW [Reset СТИ 
тне оста [ms — [mw — me Simeon тотгон | 
(eee foa Со је | | 
они тни Глина тин кти Ст тт 


CTS сна INT EN 
DSR CHG INT EN 


RXF. OVERRUN INT. EN ҰМЫ 


CTS change interrupt enable 
DSR change interrupt enable 


ТО RX FIFO overrun interrupt 
enable 


Ш 8 и. |тто | ho Frame error interrupt enable 


| FRAME_ERR_INT_EN | ERR_INT_EN 


FRAME ЕВА епу | 


TXF_EMPTY_INT_EN 


RXF_FULL_INT_EN 


5.15.5.2.6 UART_ICLR 
Description: UART interrupt clear register 


Parity error interrupt enable 


Tho TX FIFO empty interrupt 
enable 


ho (вх FIFO full interrupt enable 
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Cm [и [о |» [» |“ |» ][ [ж [з [ [ж [ш | [зв [лт [л] 
LIMEN RN 


Reserved 
Type 


ЫШ НЕ НЕ 
Peset | АШ о | | а (о | 5 | а СВ Е | а ЕЦ 
ЕСЛИ ДЕ ЕЛЕНА СИ fo ВВ RET ERES TER RE EROR RR 


- Е Е 


ыз п nooo = 
[Reset НЕ 0 à :( | .| сс. с ПИ 
== Р = реј 
Value 
interrupt 


ms [о [9 | 


BRK DTCT INT CLR [7] WO 1'h0 Write “1” Clear break detect 
interrupt 

CTS CHG INT CLR WO 1710 Write “1” Clear cts_change 
interrupt 

DSR_CHG_INT_CLR [5] WO Tho Write “1” Clear dsr_change 
interrupt 

RXF_OVERRUN_INT_CLR | [4] WO 10 Write “1” Clear rxf_overrun 
interrupt 

FRAME ERR INT CLR [3] WO 1710 Write “1” Clear frame_error 
interrupt 

PARITY ERR INT CLR Write “1” Clear parity error 
interrupt 


B S ZZ 


5.15.5.2.7 UART CTRLO 
Description: UART control register 
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0x0018 Control register (0х0000 0000) 


UART_CTRLO 


Reserved 


| Reset | 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 


MO IR я IR нт | OTR RTS STOR. sm i 
DE DPL вој -RE BYTE LEN 

= a пт 
SEL НК 


жеры ыы ркы СЛ 


ај е 
СТСТ СЭН СИ ТАГТ 


| 
| 


С < 


“== OS | | | 


hr | a 


0 : rx receive little endian word 
model(rxd fifo data[7:0]) 

1 : rx receive big endian word 
model(rd fifo data[31:24]) 

0 : tx send little endian word 
model(PRDATA|7:0]) 

1 : tx send big endian word 
model(PRDATA[31:24]) 


0: Receiving data for 8 bit 
operation every time; 


1: Receiving data for 32 bit 
operation every time; 


(data send to fifo or dma) 


"0" : UART 
: IrDA 


0:Sending data for 8 bit 
operation every time; 

1: Sending data for 32 bit 
operation every time; 

(data send to fifo or dma) 
set “1”, increase pulse width 


for one clock.(irda send 0, 
width pulse) 


IR. DPLX [12] IRDA TX/RX enable 
IR. TX EN [11] IRDA TX enable 
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IR_TX_IV IRDA TX polarity inverse 


DTR_REG This bit controls the dtrn output 
(no use, direct send core 
output) 


SEND_BRK_EN [7] R/W во When TX FIFO is (real) empty 
and TX is idle, setting this bit 
forces the TX data output low. 
Need to be cleared by MCU. 
(direct set TXD OUTPUT 0) 


When UART. SFCTL[1] is 0 
and UART_CTL1[7] is 0, the 
rtsn signal is controlled by 
RTS_REG bit 


0: rtsn is high 

1: rtsn is low 

(cpu through rx_full interrupt 
to decides to control rtsn ) 


0: unused, 1: 1stop bit, 2: 1.5 
stop bits, 3: 2 stop bits. 


data byte length. 
0: 5 bits, 1: 6 bits, 2: 7 bits, 3:8 


0: parity disabled 
1: parity enabled 
0: even parity 
1: odd parity 


5.15.5.2.8 UART_CTRL1 
Description: UART control register 
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Cm [и [о |» |» [ |» |» [ж [ж [= [и [ш [з [в [зт [№ 
эе RN 


Reserved 
Type 


SS aoe 
Peset | О О | | | Пе ЕЛЕК ЕН ЕЕ 
Гик ПИ ЗЕ ЙЕ еј В ПЕЛЕ ПАПЕ 


DUR 9 | || 
RX_TOUT_THLD И RCV_HW_FLOW_THLD 
=EN АСК 


=“ om СО К ОСИ 
mese e [e e e e e e e e e e e e e e 


Field Name Reset Description 
Value 
DMA_EN [15] R/W тво “1” enable DMA access UART FIFOs (cpu 
control dma access) 


LOOP_BACK Self test mode, TX input to RX 


RX_TOUT_THLD [13:9] R/W 50 Receive timeout threshold 
Receive time cycle num = RX_TOUT_THLD * 
UART_CKD * 8 

TX_HW_FLOW_EN Transmit Hardware Flow Control Enable 
“1” enable transmit hardware flow control 

RCV. HW. FLOW. EN 


(it and software enable send to џагї tx) 


Receive Hardware Flow Control Enable 
"1" enable receive hardware flow control 
“0” disable 


"0" disable 
ВСУ HW FLOW THLD Receive Hardware Flow Control Threshold 


When RCV HW FLOW ЕМ 15 enabled, at the 
cycle when the number of unread bytes in the 
RX FIFO become greater than the receive 
hardware flow control threshold value, the 
RTSN is set to high to stop the remote TX. 


5.15.5.2.9 UART CTRL2 
Description: UART TX FIFO empty and RX FIFO full threshold register 
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Pex [и о» |» [и |» [ [з [а [= [и [ш [з [в [зт [№ 


Reserved 


TXF EMPTY THLD | [15:8] R/W 870 TX FIFO data empty threshold. 
If tx fifo deep is configured as 
256,the txf_empty_thld [15] will 
be valid, or it is invalid; 


mew m pe ml —— 
RXF FULL THLD..|[60] = |RW = |7h8 | [RX FIFO data full threshold 


5.15.5.2.10  UART CKDO 
Description: This register is used to configure baud rate 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕІ 
Dame [7 AWO 


Reserved 
Eme | 
Peset | ЕЖ ЕЛЕНЕ КИ ЕЕЕ БЕ sies» ers] 
ЕСЕ ЕЛЕЛЕЛЕНЕЛЕЛЕЛЕЛЕЛЕЛЕЖЕЖДЕЛЕЖЕШЕЛ 


UART_CKDO 


L3 
ои |" KEES ОС ОС О ОС О ОС ОС ОС ОС ОС ОС 


UART CKDO | [15:0] 16'h54A Clock divisor bit 0 to 15 


5.15.5.2.11  ЏАВТ STS2 


V0.3 Spreadtrum Communications, Inc., Confidential and Proprietary 348 of 2330 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


КЕЗ SPREADTRUM | 5С9853ІЧА Device Specification 


Description: UART interrupt mask status 
0x002C INT mask status (0x0000_0000) UART_STS2 


| em | за ioo | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 16 | 17/16, 


Reserved 


-E B 


| Туре | 


Field Мате R/W Reset Description 
Value 
TIME_OUT_MASK_STS [13] еки Time out interrupt mask 
ес 


| Reseved | ^ | ТЕГЕНЕ 8] во |5 5h 


BRK_DTCT_MASK_STS ТО EE detect interrupt mask 
status 
CTS_CHG_MASK_STS T'ho CTS change interrupt mask 
status 
DSR_CHG_MASK_STS [5] ТО DSR change interrupt mask 
status 
ВХЕ OVERRUN MASK STS | [4] 110 RX FIFO overrun interrupt 
mask status 
FRAME_ERR_MASK_STS [3] тво Frame error interrupt mask 
status 
PARITY_ERR_MASK_STS [2] ТО Parity error interrupt mask 
status 
TXF_EMPTY_MASK_STS [1] тво TX FIFO empty interrupt 
enable 
RXF_FULL_MASK_STS pou RX FIFO full interrupt mask 
status 


5.15.5.2.12  UART  DSPWAIT 
Description: UART control register 
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ЕІЕЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕНЕЛЕЛЕЛЕЛЕІ 
em шы 


Reserved 


ы ІШ | ый | А Д | VA 


| Туре | 


Неја Мате R/W Reset Description 
Value 


RCV_SW_FLOW_THLD | [16:10] R/W ! Receive Software Flow Control Threshold 
At the cycle when the number of unread 
bytes in the RX FIFO become less than the 
receive software flow control threshold 
value, the TXD will send XON command to 
start the remote TX. 


TX DATA SWT RAN | O:little endian byte mode 
(PWDATA[7:0]) 
1:big endian byte mode 
(PWDATA[31:24]) 
2:big endian half word mode 
(PWDATA[23:16]) 


RX DATA SWT : | O:little endian byte mode 
(PRDATA[7:0]) 
1:big endian byte mode 
(PRDATA[31:24]) 
2:big endian half word mode 
(PRDATA[23:16]) 

TX DMA MOD SEL i 0: when tx empty is “1”, tx dma req 
become 1, and it keep 1 until receiving 
the tx dma ack 

1:tx ата req is “1” when tx empty is 
“1”,else “0” 

RX DMA MOD SEL Е 0: when rx_full is “1”, rx_dma_req become 
1, and it keep 1 until receiving the 
rx_dma_ack 

1: rx_dma_req is “1” when rx full is “1”,else 
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UART. DSPWAIT [3:0] 41 This register is used for DSP control 


5.15.5.2.13 СОАВТ ЕСТІ. 


Description: UART software flow control function configuration register 
0x0034 UART SFCTL register(0x0000 0000) UART_SFCTL 


| ви | at | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | wo |18 | 17 | 16 | 
LE ООО 


Reserved 


SW_FCTL_EN [1] R/W 10 “0”: Disable software flow 
control 
“1” : Enable software flow 
control 

SW_FCTL_MODE R/W 110 “0” software flow control mode 
0 
“1” software flow control mode 
1 
(detail in title 4.3.2) 


5.15.5.2.14  ЏАВТ XCMD 


Desciption : ЏАВТ XCMD command configuration register 


V0.3 Spreadtrum Communications, Inc., Confidential and Proprietary 351 of 2330 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


EP SPREADTRUM | 5С9853ІЧА Device Specification 


ЕСЕЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 


Reserved 


UART_XON е 5:8] 8’h11 The XON command 
configuration value 

UART_XOFF [7:0] 813 The XOFF command 
configuration value 


5.15.5.2.15 UART_ESCAPE 


Desciption : ЏАВТ ESCAPE command configuration register 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕНЕЛЕЛЕЛЕЛЕІ 


Reserved 


UART_ESCAPE ee 0] 8'h77 The ESCAPE command 
configuration value 


5.15.5.2.16  UART VERSION 


ви Ги [з p [2 [s [25 [2 [о [2 [т [ж [лә [тв [| v [15] 
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KS 
Peel o o e С О ОСЗ ОС ОСЗ ОС ОСЗ ОСЗ ОСЗ ОЕ С ОСЗ СЗ 
ШІИЕЛЕЛЕЛЕЛЕШЕЛЕЛЕЛЕЛЕЛЕЛЕНЕНЕЛЕНЕН 


UART_ Version 


ee ees 
Peset | o |o о | о [с с [ео [соот | № 


Field Мате Туре Reset Description 
Value 


TD oo 0x0700 | ——— register indicates the version of this IP 


5.15.6 Application Notes 
Working in UART mode with hardware flow control (full duplex) 
1. Theinitiator writes to the setup register (global register) 
2. Тһе initiator writes the ЏАВТ СТО register bit 15 to “0” to enable UART mode. 


3. Тһе initiator configures ЏАВТ СКО registers to generate the suitable baud 
rate. For example, if ек uart is 26 MHz, ЏАВТ CKDO is set to Охе1, then the 
UART baud rate is 115 k. 


4. Тһе initiator configures UART_CTLO to generate the suitable data format, such 
as parity enable and parity style, byte length, and stop bit number 


5. Set UART_CTL1 register bit 7 to “1” to enable receive hardware flow control 

6. Тһе initiator configures UART СТІ register bit [6:0] to suitable value 

т. SetUART СТЕ register bit 8 to “1” to enable transmit hardware flow control 

8. Theinitiator configures UART CTL2 to generate receive threshold and 
transmit threshold 

9. The initiator writes UART_CTL1 register to configure receive timeout value 

10. Enable related interrupts by writing UART_IEN register 

11. Writing data to UART. TXD 


Once the TX FIFO is not empty: 
12. data in TX FIFO will appear on TX line in sequence 


13. If data number in the TX FIFO is less than the data empty threshold value, a 
іхі empty interrupt will be generated. After receiving this interrupt, MCU should 
write more data into the TX FIFO. After data number in the TX FIFO is more 
than the data empty threshold value, MCU should clear the interrupt. 

14. If data number in the RX FIFO is more than the data full threshold value. An 
rxf_full interrupt will be generated. After receiving this interrupt, MCU should 
read data from RX FIFO. After data number in the RX FIFO is less than the 
data full threshold value, MCU should clear the interrupt. 
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15. If receiving RX_TOUT interrupt, read all data in the RX FIFO 


setup register 


Set UART_CTLO[15] “0” 
Enable UART mode 


Set UART_CTL[8] to “1” 


=1? 
Enable transmit hardware ctl Interrupt =1 ? 


Set UART_CTL2 to generate 
тх Шо full threshold and tx_fifo 
transmit empty threshold 


Set UART_CTLO[15] “0” 
Enable UART mode 


Set UART_CTLO to generate 


Set UART_CTL1 to generate 
data format 


timeout value 


Set UART CTL[7]to “1” 


Set UART_IEN enable related 
Enable receive hardware ctl interrupts Clear interrupt Clear interrupt Clear interrupt 


Set UAR_CTL11[5:0] to 
generate hardware receive 


Writing data to UART_TXD 
threshold 


Writing data to Reading data form Reading all data form 
UART_TXD UART_TXD UART_TXD 


Figure 5-37 Uart mode with hardware flow control 


setup register 


Set UART_CTLO[15] “0” 


Set UART_CTL[8] to “1” 
Enable UART mode 


Enable transmit hardware ctl 


Set UART. CTLO[15] “0” Set UART_CTL2 to generate 


Enable UART mode 


Set UART_CTLO to generate 
data format 


Set UART_CTL[7] to “1” 
Enable receive hardware ctl 


Set UART1[5:0] to generate 
hardware receive threshold 


rx. Но full threshold and tx_fifo 
transmit empty threshold 


Set UART_CTL1 to generate 
timeout value 


Set UART_IEN enable related 
interrupts 


Set UART_CTRL1 to generate 
software DMA enable 


Writing data to UART_TXD 


Figure 5-38 Uart with DMA mode with hardware flow control 
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Working in UART mode with hardware flow control (full duplex) with DMA mode 


When use the software flow control without ctsn and rtsn signal (full duplex) 


1. 
2. 
3. 


11. 
12. 


The initiator writes to the setup register (global register) 

The initiator writes the UART_CTLO register bit 15 to “0” to enable UART mode. 
The initiator configures ЏАВТ СКО registers to generate the suitable baud 
rate. For example, if clk_uart 15 26 MHz, ЏАВТ CKDO is set to Охе1, then the 
UART baud rate is 115 k. 

The initiator configures UART_CTLO to generate the suitable data format, such 
as parity enable and parity style, byte length, and stop bit number 

The initiator configures UART_CTL1 to generate the Recievie Hardware Flow 
Control_Threshold (software flow control also used this value to determine the 
rx_fifo is full) 

The XON/XOFF/ESCAPE register should be configured before the enable of 
software flow control and mode selection 

The initiator configures UART_CTL2 to generate the TX FIFO data empty 
threshold and RX FIFO data full threshold.(must guarantee the value is lower 
than or equal to Recievie Hardware Flow Control Threshold ) 

The initiator writes UART_CTL1 register to configure receive timeout value 
The initiator configures UART_IEN to make TX FIFO empty and RX FIFO full 
interrupt enable. 

The software flow control enable bit should be configured before starting a 
software flow control transition 

Writing data to UART. TXD 

When UART_IRQ set, reading data from UART_STS2 to configure the related 
interrupt. 
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Set UART_CTL2 to generate 
на ос Мо full threshold and tx Айо 


transmit empty threshold 


Set UART CKDO generate 


Set UART CTL1 to generate 
baud rate 


Reading 
timeout value 


UART STS2 


Set UART CTLO to generate Set UART ІЕМ enable related 
data format interrupts 


Ахї full 
Interrupt =1 2 


Timeout 
interrupt = 12, 


Set UART1[5:0] to generate Set UART_SFCTL to generate Clear interrupt 
hardware receive threshold software flow control enable 


Clear interrupt Clear interrupt 


Set XON/XOFF/ESCAPE 


Е Writing data to 
alie andmode Writing data to UART_TXD UART. TXD 


Reading data form 
UART TXD 


Reading all data form 
UART TXD 


Figure 5-39 Uart mode with soft ware flow control 


When use the software flow control without ctsn and rtsn signal (full duplex) with DMA 
mode 
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Set UART_CTLO[15] select 
enable UART mode 


Set UART_CTL2 to generate 
rx. fifo full threshold and tx fifo 
transmit empty threshold 


Set UART СТЕ to generate 


Set UART CKDO generate 
timeout value 


baud rate 


Set UART IEN enable related 


interrupts 


Set UART CTLO to generate 
data format 


Set UART1[5:0] to generate 
hardware receive threshold 


Set XON/XOFF/ESCAPE 
value and mode 


Set UART_CTRL1 to generate 
software DMA enable 


Set UART_SFCTL to generate 
software flow control enable 


Writing data to UART_TXD 
Figure 5-40 Uart with DMA mode with software flow control 


5.16 ӘРІ interface 


AON has опе SPI interface. Only CM4 can access.SPI base address is 0х500Ғ 0000 and offset is 
FFFF. 


Base Addr Range Addr Map Description 


500Ғ 0000-500F FFFF SP SPI 


5.16.1 Overview 


SPI is a serial synchronous communication interface. SPI block enables the device to 
interface with SPI peripherals (i.e. A/D converters, display drivers, EEPROMs etcs.) It 
consists of a serial shift register with serial data input, serial data output and serial shift clock. 
The shift clock can be selected from either an interval source or an external source. 
Operating the SPI with the internal clock source is called the Master mode of operation. 
Similarly, operating the SPI with an external shift clock is called the Slave mode of operation. 
SPI module support MICROWIRE/PLUS mode, sync mode , s8 mode and 3-wire mode. Only 
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in MICROWIRE/PLUS mode, master and slave both be supported. This document defines 
function and configuration of SPI block. 


5.16.2 Features 


Support MICRO/PLUS mode, SYNC mode, S8 mode and 3-wire mode 


Wide selection of SPI word lengths ranging from 1 to 32 bits 
Two 32-word-deep FIFOs minimizes processor overhead at high data rates 


€ Compliant with the SPI standard 
e 
€ Serial clock with programmable frequency , polarity 
e 
e 
е Master / slave 
е data transmit or receive with MSB first or LSB first 
е Transmit only/ receive only / transmit and receive mode 
e 
programmed 
е The intervals of two SPI frames can be programmed 
• Supports DMA 
€ interrupts for FIFO events and transfer events 
ө The polarity and position of the sync can be configured 
е  Asslave transmit phase adjustable 
e ТХ/АХ FIFO address сап be reset 
@ Support csn input in slave mode 
е Little endian default 
€ Supports higher speed data transfer mode for slave 
e 


5.16.3 Signal Description 


Base Band Chip 


spi sck 


SPI Module spi do 


Supports 3-wire 9bits and 4-wire 8bits SPI mode for LCD interface 


LLL — —» SCLK 


Generic 


ДС 
S! spi Slave 


spi_di device 
= — so 
spi_csn 
m CS 
spi_cd 
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SPI Module 
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spi_do 
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Figure 5-41 SPI in Master Mode(FULL-Duplex) 


аң------ОЭСІК 


— S| 


= SO 


«4— — CS 


Generic 
SPI 
Master 
device 


Figure 5-42 SPI in Slave Mode(FULL-Duplex) 


5.16.4 Function Description 


The SPI master mode supports communication with up to two independent SPI devices. SPI initiates a 
data transfer on the data lines (spi do and spi di) and generate clock (sck) and control signals(spi ncsi). 


Write data to this Spi txd register initiates a character transmission through TX FIFO, the pointer 
БЕ wr address will increase. All data ready to send must be written into the TX FIFO first, thenoccurs in 


transmit line. 


Data sampled from receive line is placed in RX FIFO first. When the data number in the RX FIFO is more 


than the receive data full threshold value, an rxf full interrupt is generated. MCU will read data from RX 
FIFO as soon as receiving the interrupt. 


V0.3 Spreadtrum Communications, Inc., Confidential and Proprietary 
This document contains information on a product under development. 


Spreadtrum reserves the right to change or discontinue this product without notice. 


359 of 2330 


EP SPREADTRUM | 5С9853ІЧА Device Specification 


SPI MCLK „мак 
CLK generator | 
clk_spi 
г R т ^ 
PCLK Domain | 
І 
- | SPI control SPI SCK ЕР 
4 г register generator 
| 
І 
- k | 
І 4 
RX/TX FIFO || SPIRX/TX и Ss 
| control Га control | < 
| 48 — ——— SDI 
РОК Domain Бк spi Domain | clk_spi Domain | 


RX/TX data FIFO 


Figure 5-43 Diagram of SPI Master 


eee — —— SK Domain 1 


| 
| spi_do 


APB bus 


APB bus 


Figure 5-44 Diagram of SPI Slave 


5.16.4.1 MICROWIRE/PLUS work mode 


MICROWIRE/PLUS is an enhancement of the MICROWIRE™ synchronous serial 
communications scheme, originally implemented by National Semiconductor's COP400 
family microcontrollers. It has three wires, 51 (serial input), SO (serial output), and SK (serial 
clock). The input data one the SI is shifted high order first into the chip; the output data is 
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shifted out high order first from the Most Significant Bit (MSB) on SO. Тһе SK clock is 
generated internally for the master mode. One burst has 8 data bits. The input data is 
captured on the rising edge of SK. Following is the timing diagram. 


Figure 5-45 MICROWIRE/PLUS Timing (CPOL=0, CPHA=0) 


" 2n*Tdata i 1 2n*Tdata i 


SK 


SO 


51 


Figure 5-46 Alternated Phase SK Clock Timing (CPOL=0, CPHA=1) 


: 2n*Tdata ! 1 2en*Tdaàta $ 


SK 
50 
$1 
Figure 5-47 MICROWIRE/PLUS Timing (CPOL=1, CPHA=0) 
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5.16.4.2 


V0.3 


1 2n*Tdata i 1: 2n*Tdata = 
р Ц К Ц 


Figure 5-48 MICROWIRE/PLUS Timing (CPOL=1, СРНА=1) 


In the normal mode data is shifted in on the rising edge of the SCK clock and data is shifted 
out on the falling edge of the SCK clock. It is also allow an additional Alternate SCK Phase 
Operation. In the alternate SCK phase operation, data is shifted in on the falling edge of the 
SCK clock and data is shifted out on the rising edge of the SCK clock. 


To configure SPI for this mode, just enable SPI clock in global control register, program 

spi ctlO control register, enable RX data shift in at SCK rising edge(spi ctlO[0] = 1), and 
enable TX data shift out at ЗСК falling edge(spi ctlO[1] = 0), set transmit data bit number to 
8.Also program spi ска according to MCLK and СК clock rate. Leaving other control 
register with default value. When put data into TX FIFO, the SPI will send and receive an N 
bit data at the same time. 


The clock phase and TX/RX data timing is programmable to meet other requirements. For 
example, for: 


М = 8, CSO, CPOL=0, СРНА =0 timing as Figure2, set spi сно = 0x0e22 

М = 8, CSO, CPOL=0, СРНА =1 timing as Figure3, set spi сі = 0x0e21 

М = 8, CSO, CPOL=1, СРНА =0 timing as Figure4, set spi сно = 0x2e22 

М = 8, CSO, CPOL=1, СРНА =1 timing as Figure5, set spi сі = 0x2e21 

CPOL=0 means ЗСК idle phase is low, maps to spi ctlO[13] = 0; 

CPOL=1 means ЗСК idle phase is high, maps to spi_ctl0[13]=1; 

CPHA decides SPI working in normal mode or in the alternate SK phase operation. 

СРНА maps to ctlO. reg[1:0], 

“10” (CPHA=0) means output data at negedge of clk while receiving data at posedge of clk 
"01" (CPHA-1)means output data at posedge of clk while receiving data at negedge of clk 
"00" and "11" are not available in this mode 


Synchronous SPI 


Besides SCK, SDI, SDO, Synchronous SPI provides the fourth pin as a synchronous signal. 
It generates single bit width pulse on one of the TX/RX bit position. On slave side, it tells 
when to latch the received byte and prepare the next data for transmit. 

If enable sync mode by setting spi сно register bit14, the sync pulse will appear on the last 
bit. If program spi ctl1 register bit 4-0 to М, the sync pulse will locates on top of bit М. The 
SYNC bit can be program output to one of the 4 chip select pins by setting spi ctl1[11:8]. 
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1 2n*Tdata i| 


SYNC : : / уни 
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| 
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Figure 5-49 Alternated Phase SK Clock Timing (CPOL=0, CPHA=1) 


SO 


5.16.4.3 4-wire Serial Interface(s8) 


SC8800G SPI supports 4-wire serial interface, which required by LCD driver like ULTRACHIP 
UC1607. Only write operations are supported in this mode. Pin CS is used for chip select and 
bus cycle reset. Pin CD is used to determine the content of the data been transferred. On 
each write cycle, 8 bits of data, MSB first, are transmitted on falling SCK edges. If CD=0, the 
data byte will be decoded as command. If CD=1, this 8-bit will be treated as data. Pin CD is 
examined when ЗСК is pulled low for the LSB(DO) of each burst. The maximum ЗСК 
frequency required is 5MHZ. 


To enable SPI working in this mode, all settings are same as program MICROWIRE except to 
enable TX data shifting out at SCK rising edge. Also need to set spi_ctl1 control register bit7, 
enable s8 mode, and assign the CD signal output from one of the four CS pins by 
programming bit11~8. Please pay attention to not mapping CD to the same CS pin used for 
LCD chip select. For example using CSO as chip select, using cs1 as CD, we should program 
spi ctlO register bit11-8 “1100” and programming spi сії register bit11~8 "0010". 


т 
«>| 2xaxTcik «— 


Figure 5-50 4-wire Serial Interface ($8) Timing 


(1) SW write 9 bits data to TX FIFO while ctlO_reg[6:2]] program to 8. Bit 8 is used to 
control CD signal, and bit[7:0] will be used to transmit to slave. 

(2) SW Set SPI_CD_BIT, this bit will be connected to SPI_CD pin, will be used to transmit to 
slave 


5.16.4.4 3-wire Serial interface 


The 3-wire serial interface is required by Sound Generator Chips like OKIML2860. SDO 
works as an in/out pin because data has to be read/write through the same pin. SCK is the 
serial clock, output data from SDO change at clock falling edge, input data is sampled at 
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falling edge. See Figure 8. There is also an alternate SCK phase operation, data output at 
clock rising edge and input data is sampled at rising edge. See Figure 12. One burst has 16 
bits. 7 address bits sent first. Bit8 is command bit. *1" means writing 8 bits data to the slave. 
“0” means reading 8 bits data from the slave, the read data address in slave is the 7 bits 
address sent in the same burst. 


Data Write Timing 1 


1 2 з 4 5 6 7 8 9 10111213144 15 16 
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SLCL1 GLSH1 


t t 
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Data Read Timing 1 
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Figure 5-51 3-wire Serial InterfaceTiming 1 
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Data Write Timing 2 
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Data Read Timing 2 
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Figure 5-52 3-wire Serial InterfaceTiming 2 


To program SPI in this mode, set spi ctlO control register to ОхОе43 ,means 16bits sent in one burst, TX 
at clock falling edge, RX sample at clock falling edge, CS maps to сѕ0. Set spi ctl1 to 0х3028 , means 
to enable 3-wire mode, command bit is bit8. Set spi ctl2 to 0х07 , the read data starts from bit7. Then 
put 16 bits data into TX FIFO, and receive 8 bit data from RX FIFO. 


If set spi ctl1 bit6 to “1”, signal CS will change to low before half cycle of the first edge of SCK, and go 
high after half cycle of the last edge of SCK . 


To program alternate SCK phase timing as Figure 9, set spi ctlO bit13 to “1”, other setting are same as 
timing 1. 


New feature: 


When set spi mode-1 /2 , са bit will be send out with data together ‚апа be put to bit 8 position. 
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spi_cd_mode & 
tx_pos tx_en 


TX FIFO Shift register 


spi_cd_bit 


Figure 5-53 cd bit send out logic 


Support cd bit be transmitted with data together. Set SPI CD ВІТ, put it to bit 8 position when transmit 
out from tx shift register. 


CS \ / 


SCK 


s с or [oe | ве | а Го | ве [э [| 


When set spi mode = 1/ 3 , spi_d_oe is controlled by is rx only bit, when set is rx only bit, 
spi d oe is 0, and spi d ie is 1. 
Logic description: 


spi mode 


Figure 5-54 3-wire mode spi d oe logic 


5.16.4.5 Dummy control 


SPI controller supports write and read configurable dummy clocks. 


For TX mode, dummy clock number is controlled by SPI TX DUMY LEN, which set dummy 
clock number when write LCD. 


V0.3 Spreadtrum Communications, Inc., Confidential and Proprietary 366 of 2330 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


EP SPREADTRUM | 5С9853ІЧА Device Specification 


CS ~ Ñ 
sx — пппппппппптпи Г пл 
uar ш осх | 07 [06 | 05 | 04 | оз | ог | от | ро anak DCX 


Figure 5-55 TX dummy clock 


For Rx mode, dummy clock number is controlled by SPI RX DUMY LEN, which set dummy 
clock number when read LCD. 


TX RX 


CS \ 
sk PLL ри LIT 


SDO — DCX | D7 D6 DS D4 D3 D2 DI | DO | 
| Dummy clock 


SDI $$$ 7 | ро | 


Figure 5-56 RX dummy clock 


5.16.4.6 SPI Slave Design 


5.16.4.6.1 SPI Slave Clock 


spi_slv_sck_mode 


fifo ск. fifo_clk_r 


PCLK 


PCLK 


PCLK fifo ск. fifo_clk_r PCLK 


Figure 5-57 SPI slave clock architecture 


V0.3 Spreadtrum Communications, Inc., Confidential and Proprietary 367 of 2330 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


КЕЗ SPREADTRUM | 5С9853ІЧА Device Specification 


ptest_scan_mode 


spi_slv_sck_mode 


clk_spi_slv_tx 


spi_sck_i tx logic 


spi_csn_i clk_spi_slv_rx 


rx logic 


Figure 5-58 SPI slave clock logic 


5.16.4.6.2 SPI Slave Reset 


APB 


PRESETn 
spi_slv_soft_rst 


PCLK Domain | SCK Domain 


Figure 5-59 SPI slave reset logic 


5.16.4.6.3 SPI Slave TX 
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PCLK Domain | SCK Domain TX mode 
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Figure 5-60 TX logic structure 


е After TX FIFO ready data, load TX FIFO data to tx bufO and tx_buf1 
@ Waiting master send serial clock to slave 


Host start send 


Spi slave tx fifo 
serial clock 


d Frame length = N 
prepare data 


sck i 


sck i inv 


tx buf sel 


reg load Пе 
tx. buf0[31:0] X D0[31:0] X D2[31:0] 


tx_bufl [31:0] Х D1[31:0] 
1х pos 0 Y Ху 2x x ма 0 


spi_do Х BITO X BITIX вито x 
Figure 5-61 TX timing chart 


5.16.4.6.4 SPI Slave RX 
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-— 


Figure 5-62 RX Logic structure 


According to SPI interface timing mode requirements , clock generator generates ск spi slv rx 
Rx pos counter count clk spi slv rx, generating rx buf sel signal during the last clock per frame. If 
rx buf selz0, sample the serial data input to rx bufO, otherwise sample to rx buf. 
Synchronize the rx buf sel signal to РСК domain, get the edge , and generate rx мг req. fetch 
data from rx. bufO, write to FIFO during the rising edge , and rx Бин during the falling edge. 


Host start send Frame length = N 
serial clock 


rx_buf0[31:0] Х DO[31:0] 


rx. buf1[31:0] X 002131:0] 
rxf wr req 


Figure 5-63 RX timing chart 


5.16.4.6.5 SPI Slave Timing 


V0.3 
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сік spi slv t 


spi do pin p buf 


Figure 5-64 SPI slave delay path 


When TX transmission mode, loop timing delay from sck in to spi dois: T dly = T pad і + Т ск gen + 
T tx + T. pad o. according to SPI timing requirement, send data during rising edge of ЗСК, and sample 
data during falling edge of SCK. Otherwise, send data during falling edge of SCK, and sampling data 
during rising edge of ЗСК, so, timing should satisfied T ck /2 — T ау > T setup. 


T ck/2 


clk spi slv tx 


Figure 5-65 SPI slave timing 


5.16.5 Control Registers 


5.16.5.1.1 Memory map 
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ARM base address: | 0x8e00 2000 
Offset Description(detail of abbreviation of this 
Address control register) 


Бит: Write data to this address initiates a character 
0x0000 SPI TXD transmission through tx FIFO 

Read this address retrieve data from rx fifo 
(tx dummy. cnt[5:0], 6'd0,tx data cnt[19:16]) 
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Offset Description(detail of abbreviation of this 
Address control register) 


5.16.5.1.2 Register Descriptions 


SPI_TXD 


Description: Transmit word or Receive word 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 
папе | =» РИ 


SPI TXD 


Field Name Type Reset Description 
Value 


SPI TXD [31:0] W/O 3270 Write data to this address initiates a character 
transmission through TX FIFO 
Read from this address retrieve data from RX FIFO 


SPI_CLKD 
Description: Clock divisor bit 0 to 15 
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Cm [и [о |» |» |“ |» |» [а [ж [= [ж [ш [з [зв [т [л] 
en RN 


Reserved 


SPI_CLKD 


SPI_CLKD 
LIIESENENESEREXESEREEEXEZXEEXE. S. 


ЕСИЕЛЕЛЕЛЕЛЕЛЕЛЕЖЕЛЕЖЕЛЕШЛЕШЕНЕДЕНЕЕ 


Field Name Type Reset Description 
Value 


SPI_CLKD [15:0] RAN 16'h3 Specify the clock ratio between spi sck and clk spi. 
ек spi runs at 48 MHz, and spi sck runs at 12MHz, 
SPI CLKD should be 1, 
spi sck = clk_spi/2(n+1). 


Note: 


When work in the slave mode, the frequency of spi sck depends on the SPI master, so the register 
SPI CLKD is not used . 


SPI CTLO 


Description: This register is used to configuration of the SPI interface 


Configure register (Reset 0х0000 0F02) 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
| Name | Һҙне | 


Reserved 


SYN SYN SCK Res 
СР С | DN A s SPI CSN PRE CHNL LEN 
OL 
Tie COD MECE ЕЛ 


SYNC_POL [15] R/W 1'hO Sync polarity, positive or 
negative pulse for SPI or 
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3-wire mode ,read command 
ЕР 


[SYNC MD | MD moan p IRW [ао tho ____| |["':synemode | тоде 


m — [m — ги НИ 


SPI СОМ РНЕ | [11:8] RAN 4'hf 4 bit chip select. There are totally 
4 chip selects for SPI 
"1110": с$0 is valid 
“1101”: cs1 is valid 


LSB [7] RAN тво In default, The input data is 
shifted high order first into the 
chip; the output data is shifted 
out high order first from the Most 
Significant Bit (MSB) on SO. 
When this bit is set, the data will 
be shift out or in from the LSB 

CHNL LEN [6:2] R/W t'hO Transmit data bit number. 

Е “0” : 32 bits per word 
"1" : 1 bits per word 
“31”: 31 bits per word 


NG TX [1] RAN Tht “1” enable TX data shift out at 
clock neg-edge 

NG_RX R/W ТО “1” enable RX data shift in at 
clock neg-edge 


SPI CTL1 


Description: This register is used to configuration of the SPI interface 


0x000C Configure register (Reset 0x0000_3000) SPI_CTL1 


| вт | за ioo | 29 | 28 | 27 | 26 Los | 24 | 23 | 22 | 21 | 20 | 19 | 16 | 17/16, 


Reserved 


V0.3 Spreadtrum Communications, Inc., Confidential and Proprietary 375 of 2330 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


КРВ SPREADTRUM | 5С9853ІЧА Device Specification 


mug — [m — —m | — — —— 


RTX MD [13:12] АМ 213 "00" : idle mode 
"01" : receive mode 
“10” : transmit mode 
"11" : transmit and receive 


SYN CSN SEL | [11:8] ВАМ 4780 58 CD or SYNC signal maps to 
i Е csn number 
“0х0001” selects csnO as са 
signal 
"0х0010" selects csn1 as са 
signal 


CS_H_MD тво 3-wire Melody timing 1, csn high 
mode enable 


[SjWMD | MD вм [ао > 10 1 |47: enable 3-wiremode | |47: enable 3-wiremode | -wire mode 


Soe POS ГИШИ 0] И во 3-wire mode, миг control position 
or the sync pulse position(the 
pulse will 
locates on top of bit N) 


SPI CTL2 


Description: This register is used to configuration of the SPI interface 


0x0010 Configure register (Reset 0x0000 0000) SPI CTL2 


| Bt [sto | 29 | за | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 ај 17 | 16 | 


Reserved 


7 
TX_ RX_ | RX_ 
DMA | ОМА | ONL | ОМА | IS S 
Reserved SE SE YH EN LVD S3W_RD_STRT 
L L LD 


| Туре | 


mm [e fone 
DMA REQ SEL SEL | [10] 0:DMA TX and RX REQ 
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independent 


1:DMA TX REQ are depended 
on RX REQ status 


TX_DMA_SEL 0: tx dma req keep 1 until 
receiving the tx ата аск 
1: tx_dma_req is “1” when 
tx_empty is “1”,else “0” 
RX_DMA_SEL 0: rx_dma_req keep 1 until 
receiving the rx_dma_ack 
1: rx dma req is “1” when 
rx. full is *1",else “0” 


RX ONLY HLD “0”: working on only receive 
B B mode, when rxf. realfull is high, 


SPI will be held until rxf_realfull 
is low 


“4”: no holding 


DMA EN soo pw tho Мом" enable DMA mode 


IS_SLVD те М но `0”: master 
"1" : slave, only support 
microplus mode 
S3W RD STRT [4:0] Read data start bit used for 3- 
wire mode 


SPI CTL3 
Description: SPI RX FIFO FULL/EMPTY watermark 


| ви | st | зо | 20 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 7 | 16 
| Мате | Reserved 


н O 

ЕЛЕНЕНЕНЕНЕНЕНЕНЕНЕНЕНЕНЕНЕНЕНЕНЕН 

ШІНЕЛЕЛЕЛЕЛЕШЕЛЕНЕНЕЛЕЛЕНЕНЕНЕНЕНЕН 
R/W R/W 


RXF_EMPTY_THLD | [12:8] R/W 5h10 Receive FIFO data empty 
threshold. Relative with 
rx fifo empty interrupt 
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песма ја јо је ү | 


RXF FULL THLD [4:0] R/W 5h10 Receive FIFO data full 
threshold. Relative with 
rx_fifo_full interrupt 


SPI_CTL4 


Description: This register is used to configuration of the SPI interface 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕІ 
мерно 


Reserved 


BLOCK_NUM 


ee ee eens 
L'IENENENENENENKZENKSENENENENEREREN 


RX | LII |. DO [15] 1’ho working in only receive mode, 
“0”: SPI send all 0 to slave 
“1”; SPI send all 1 to slave 
IS FST [14] “0”: normal mode 
Е "1" : fast mode 
Only used for slave mode 


PHS DLY [13:12] R/W 20 Phase delay. Relate to fast 
Е тоае. 

When in normal mode, this bit 
is not used . Only used for 
slave mode 

SYNC_CLKMASK [11] RAN ТО “1” Mask ош the first clock 
pulse in SPI mode 

pom | HALF [10] Sync_half, sync width is half 
spi_sck cycle 


= RX_ONLY “1”тесеіуе data only. 
The bit should be written at 
last. 
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[ЗУРА оза | 
= MEME ЕБЕ Са 


BLOCK NUM Number of data words ready to 
receive in “receive only" mode. 
Only used for master mode. 


SPI CTL5 


Description: This register is used to configuration of the SPI interface 


Lm [s [o [o [or [29 [2 [| |» [з Га [ 9 | s [e [т е 
LINE NNNM 


Reserved 


ITVL NUM 


ЕСИЕЛЕЛЕЛЕЛЕЛЕЛЕНЕЛЕЛЕЛЕЛЕЖЕЛЕНЕНЕН 
еј тм Аа | (| 


кенете — NUM [15:0] 16'h0 For master, transmit data 
interval, programmable n from 0 
to 65535, delay is (n*4+3) clock 
cycle. 
For slave, max receive data 
interval. If the slave has not 
sampled the edge of spi clk in 
the interval(n*4+3), slave will 
stop the receive process and 
send timout interrupt 


SPI INT EN 


Description: SPI interrupt enable register 
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Pex [и [о |» [28 [и |» |» | [з [= [ж [ш [з [в [т [л] 
ата | шы 


Reserved 


Type 


: 


E3 шишето oo 


Field Name Reset Description 
Value 


| ВХ END ІМТ ЕМ | END INT ЕМ вм tho "MÀ | Вх end interrupt enable || end | Вх end interrupt enable — | enable 


ENO NT EN |. END INT. EN ej Tx end interrupt enable 
ТХЕ ЕМРТУ INT. ЕМ чии txf_ empty interrupt enable 


RXF | |RXF FULL INT EN | INT EN ШЕ то Rxf | Rxf_full interrupt enable || | Rxf_full interrupt enable || enable 


TIME тке ТЕН ІМТ ЕМ ме |ә _ Slave mode timeout interrupt 
enable 

RX_OVF_INT_EN Rx_overrun_reg interrupt 
-- 


$4 
ТХЕ_ | ТХЕ FULL INT EN. | INT. EN p m ЕСЕН G— | Tx_fifo_full interrupt enable | ЕШ | Tx_fifo_full interrupt enable | enable 


DE Fn NTE A EMPTY_INT_EN т Tho Rx_fifo_empty interrupt 
5 


| Reseved | 


SPI_INT_CLR 


Description: SPI interrupt clear register 
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Pex [и Гэ = Га а |» |» | [ж [= [и [ш [з [в [лт [л] 
ал | шы 


Reserved 


Type 


Reserved Reserved 
R 


Field Name R/W Reset Description 

Value 
RX END INT CLR |, јмо тоъ | Rx data end interrupt clear 
TX_END_INT_ [TX ЕМО ма. | [ГИШИ ГТ. ЧЕК. NN Tx data end interrupt clear 


TIME тая o INT_CLR ТО Write “1” clear slave mode 
timeout interrupt 

RX_OVF_INT_CLR Write “1” clear 
Rx_overrun_reg interrupt 

TXF_EMPTY_INT_CLR [3] WO Tho Write “1” clear Tx_fifo_empty 
interrupt 

TXF_FULL_INT_CLR [2] WO Tho Write “1” clear Tx_fifo_full 
interrupt 

RXF_EMPTY_INT_CLR [1] WO Tho Write “1” clear Rx_fifo_empty 
interrupt 

RXF_FULL_INT CLR WO Tho Write “1” clear Rx_fifo_full 
interrupt 


SPI INT RAW 


Description: SPI interrupt raw status 
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Cm [и [о |» [» |“ |» |» [а [ж [= [ж [o] [в [т | пе. 
LIMEN RN 


Reserved 


Type Reserved 


E — H 


| туре | | 
ША Me ° | о |' |о | "~ > |: | о | 


Неја Мате R/W Reset Description 
Value 


RX END IRQ 1'h0 Raw rx data end interrupt, 
this bit is set when spi 
controller received 
RX DATA LEN data from 


TX END IRQ Raw tx data end interrupt,this 
bit is set when spi controller 
send TX DATA LEN data. 


TXF EMPTY RAW STS Raw ХЕ empty interrupt, This 
bit is set when the number of 
tx fifo data byte is less than 
the tx empty watermark 
value. Auto cleared when the 
condition disappears. 


RXF FULL RAW STS Raw rxf full interrupt.This bit 
is set when the number of rx 
fifo data byte is larger than 
the rx full watermark value. 
Auto cleared when the 
condition disappears. 


TIME OUT RAW STS [5] 110 Raw slave mode time out 
interrupt 

RX_OVF_RAW_STS [4] 110 Raw Rx_overrun_reg 
interrupt 


TX_FIFO_EMPTY_W з |RO tht Txf_empty_w(for debug) 
TXF_FULL_RAW_STS Ге во tho] Raw Tx_fifo_full interrupt 
RXF_EMPTY_RAW_STS ІШ ___|во fom [Raw но empty interrupt 
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SPI INT MASK STS 


Description: IIS interrupt raw status 


Pex [sro [= [2 [2 [25 [25 [2 [5 [2 [8 [9 | 5 [ e | v [в 
me RAO] 


Reserved 


Type Reserved 


EB 


Т5 
[me | өю [o mo | o mo | но | во | во | ro | по | по | 
| Мезе | о |о | о | о |о | о | о |о | о|о|о|о|о|о|о | о 


Raw rx data end interrupt, 
this bit is set when spi 
controller received 
RX_DATA_LEN data from 


TX END IRQ MASK. STS у Raw tx data end interrupt,this 
bit is set when spi controller 
send TX_DATA_LEN data. 


TXF EMPTY MASK STS [7] А Txf_empty interrupt mask 
status. 

RXF FULL MASK STS 110 Rxf_full interrupt mask 
status. 

TIME OUT MASK STS [5] 110 Slave mode time out interrupt 
mask status 

RX_OVF_MASK_STS Rx_overrun_reg interrupt 
с status 

| 


| Reseved = | 
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TXF_FULL_MASK_STS [2] и "О Tx_fifo_full interrupt mask 
status 


ВХЕ ЕМРТҮ MASK STS [1] БЕ t'hi Rx fifo empty interrupt mask 
status 


SPI STS1 
Description: SPI RX FIFO write address and read address 


0x0030 RXF address (Reset 0x0000 0000) SPI STS1 


| Bt | зп 30 | 29 | 20 | 27 | 26 | 25 |24 | 23 | 22 | 21 | 20 | 1 ај 17 | 16 | 
ЕУ т. 


Reserved 


^» ИЫ т | ___- — — 
L3 ЕНЕНЕНЕЕІШ ЕНЕНЕНЕНЕН 


текна [и Jaw ІС” ҮЛТ ыыы | 
као [wes [ао [50 [очен | 
зима [rs о few — [| SS 
нао [wor [RO [о јовица 


SPI_STS2 


Description: SPI status register 
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ЕСЕЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕІ 
LIMEN RN 


Reserved 


Type 


ЕК ы 
Peset | О | | В О С | а о СВ О ЕН ЕЕ 
Ж ИЕЛЕ ШЕ ПР E ОЕ В мој ој ај EC] 
| туге d | | ЕЈ! 

L3 ЕНЕНЕНЕНЕНЕНЕНЕНЕНЕЛЕМКОЛАН 


тече [oe [RW [Reset vate [Desorption | 
ее ја јо јин Јава | 
зик [m јо [тоо рење | 
Е СИНИ Г — Обама — — 


EX NM ТО “1” transmit process 
"0" idle state 


| ТХЕ REAL. EMPTY | REAL_EMPTY Ro [т | hi TX FIFO has no data 


PERLEN REAL_FULL LECT ии ho TX FIFO is real full. (not relates 
to TX full threshold) 


RXF_REAL_FULL т T'ho RX FIFO is real full. (not relates 
to TX full threshold) 


TXF_EMPTY [3] 1h1 This bit is set when the number 
of TX FIFO data byte is less 
than the TX empty interrupt 
watermark value. Auto cleared 
when the condition disappears. 

TXF FULL [2] ТО This bit is set when the number 
of TX FIFO data byte is larger 
than the TX full interrupt 
watermark value. Auto cleared 
when the condition disappears. 

RXF_EMPTY [1] 1h1 This bit is set when the number 
of RX FIFO data byte is less 
than the RX empty interrupt 
watermark value. Auto cleared 
when the condition disappears. 

pm [m Ee 
of RX FIFO data byte is larger 
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than the RX full interrupt 
watermark value. Auto cleared 
when the condition disappears. 


SPI DSPWAIT 


Description: This register is used for DSP control 


Lm [sr | 2 [2e [2 [29 [25 [ Га [22 Га [9 | e [e | v [в 


Reserved 


SPI DSPWAIT | [3:0] RAN 411 This register is used for DSP 
control 


SPI_STS3 


Description: This register is used to observe the status 


Cm [sTw]2 [v [w [5 |» [ж [2] [o | [5| v [8 


Reserved 


RX CNT 980 working in only receive mode 
as master 
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SPI_CTL6 


Description: This register is used to configuration of the SPI interface 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕІ 
н 


Reserved 


"еј ДИСИ ею [= 


ПЕТИ СЛАТИ О С ПИСАЛА ОС С СОС С С 
СИ СИ СС _____ 


TXF EMPTY THLD | [12:8] 5'h10 TX FIFO data empty threshold. 
Relative with rx fifo empty 
interrupt 


[mew fea Ro ја | 

TXF FULL THLD "S RAN 5'h10 TX FIFO data full threshold. 
Relative with rx fifo full 
interrupt 


SPI 5154 


Description: SPI status register 


Cm Гэ Гэ ә Га а а а ә [а [ж [ж [ш | [зв [т [№ 
e RN 


Reserved 
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ТХЕ WADDR | [12:8] [RO |50 .  |TXFIO write address 
rs — m — m —— 


ТХЕ RADDR _ | [4:0] [RO | |50: TX FIFO read address 


SPI_FIFO_RST 
Description: Used to reset TX/RX FIFO 


Fm [sro [2 [29 [2 [2 [25 [2 [2 [22 Га [9 | е [ v [ | 
н 


Reserved 


SPI_FIFO_RST R/W Tho “1” : reset all FIFOs. FIFO 
address will changed to 0 


SPI_CTL7 


Description: This register is used to configuration of the SPI interface 
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Cm [и о |» Га Га |» |» ә а [= [= [ш [з [зв [т [№ 
LIMEN RN 


Reserved 
E | 


| Type | aoe 
oe oo ate 


mu e | o 


SPI SLV SEL [11] R/W 1: SPI slave in Low speed mode 
0: SPI slave in High speed mode 
SPI_SLV_EN [10] Used when SPI slave in High 
speed mode. 
1: enable spi slave rtx 
0: disable spi slave rtx 
SPI_RX_HLD_EN 1: enable ahb2apb bridge read 
hold when rx fifo empty 
0: disable ahb2apb bridge read 
hold 


SPI_TX_HLD_EN у 1: enable ahb2apb bridge write 
hold when tx fifo full 


0: disable ahb2apb bridge write 
hold 


TX_CMD_SET ј 1: select fmark as the dma 
request 
0: select software dma request 


SPI MODE : ^ Used for master only 
0: SPI MODE disable 


1: 3 wire total 9 bit, cd 
bit(ctl8[15]),SDI/SDO share one 
ІО. 


2: З wire total 9 bit, са 
bit(ctl8[15]), SDO share one 
10,SDI use independent IO 


3: 4 wire 8 bit, cd pin 
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independence , SDI/SDO share 
one IO 

4: 4 wire 8 bit, cd pin 
independence, SDI use one IO, 
SDO use one IO 


СОМ | SEL [2:1] CSN select control: 
0: CSN 0 
1: CSN 1 
2: CSN 2 
3: CSN З 
CSN_IE_CTL по CSN IE output set(only slave) 
0: not support csn input 
1: support csn intput 


SPI STS5 


Description: Used to observe csn error 


Lm [sr | 2 [2e [7 [29 [25 а | o Га | [ж | e e| [ в. 
Dae О 


Reserved 


- 


| Type | 


EITA IN_ERR оа СИ eset vane ho 1: indicates csn occurring a 
exception 


SPI_CTL8 


Description: This register is used to configuration of the SPI interface 
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ШІЕЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕІ 


Reserved 


SPI CD BIT [15] R/W 10 Spi tx cd bit: 
Q: indicates command 
1: indicates data 


мр == 
SP| TX DUMY LEN | [9:4] Spi tx dummy clock length 


SPI TX DATA LEN H | [3:0] RAN 4'hO Indicates tx data length from tx 
fifo, High 4 bits of spi tx data 
length 


SPI CTL9 


Description: This register is used to configuration of the SPI interface 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕІ 
н 


Reserved 


ОИ ЕСС ЕСА СЕС СЕ ЕЕ ЕА Е Е ЕЕ ЕА Е 


SPI TX DATA [ЕМ L 


Dame 
T 
пега | 
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SPI_TX_DATA_LEN_L Indicates: spi tx data length 


from tx fifo, Low 16bit of tx data 
length 


SPI_CTL10 


Description: This register is used to configuration of the SPI interface 


ШІЕЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 
кеј RN 


Reserved 


Type 


SSE EE SS eS 
L3 ЕШ И ИШ ИЕ ИЕН ИША И pss) 
ЕСНЕЗЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕДЛЕЛЕЛЕН 


Reserved SPI RX DUMY LEN SPI TX DATA LEN H 


mp E 
ӘРІ ВХ DUMY LEN | [9:4] Spi rx dummy clock length 


SPI RX DATA LEN H | [3:0] R/W 40 Indicates receives data length 
from slave, high 4 bits of spi rx 
data length 


SPI_CTL11 


Description: This register is used to configuration of the SPI interface 


0x0060 Register description (Reset 0x0000_0000) SPI_CTL11 


ЕССЕ ЕЕЕ ЕЕС ЕЕЕ АЈ 


Reserved 


SPI RX DATA LEN L 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕНЕНЕЛЕЛЕНЕНЕНЕНЕНЕН 
ТІГІ тшт И 
T 
L1 
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СТ в [RW [Reset Value ГИ 


SPI RX DATA LEN L | R/W { Indicates: spi receives data 


length from slave, Low 16bit of 
rx data length 


SPI CTL12 


Description: This register is used to configuration of the SPI interface 


Pex [s po [9 [7 [2 [2 а [ [2 T [9 | s [e | v [ | 


Reserved 


SW TX REQ ТО ЕЕ TX data request, for 
write LCD 

SW_RX_REQ Software RX data request, for 
read LCD 


SPI_STS6 


Description: Used to observe tx data counter 
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ЕСЕЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕНЕЛЕЛЕЛЕЛЕІ 
LIMEN RN 


Reserved 


TX DATA CNT 


wele |, МХ 
[Ree | о | о | о | о | о | о | о | о | о | о | о | о | МА б мй 


Ж ПС 


TX_DATA_CNT | [15:0] IRO _____| 1ето Tx data ent 


SPI_STS7 


Description: Used to observe tx data counter 


Pee [э [о [2 [2 [2r [29 [25 [2 а [2 Га [9 [9 [зв [ v [6] 
me шш 


Reserved 


TX DATA CNT | [3:0] IRO |50 |txdatacounter 
TX DUMMY. CNT | [15:10] но |50 txdummy counter 


SPI 5158 


Description: Used to observe rx data counter 
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ЕСЕЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕНЕЛЕЛЕЛЕЛЕІ 
LIMEN RN 


Reserved 


RX DATA CNT 


wele ee ЧИ 
[Ree | о | о | о | о | о | о | о | о | о | о | о | о | МА б Ай 


Ж ИЕЛЕ ЗЕ ЕИ ЕЕ ЕЛЕЕ зе | | 


ВХ РАТА СМТ | [15:0] СИЕТ Rx data спі 


SPI_STS9 


Description: Used to observe rx data counter 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 
LINE и 


Reserved 


5.16.6 Application Notes 

5.16.6.1 Programming Model 

5.16.6.1.1 MICRO/PLUS mode program examples 
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1. 


MICRO/PLUS mode, master, 32 bits per-channel, MCLK 48M, SCK 24M, С50 is valid, 
RX at negedge, TX at posedge, SCK idle phase being low, Program control register: 


Spi clkd = 0x0001; 
Spi ctlO = 0x0e01; 
Spi ctl1 = 0x3100; 
Spi ctl2 = 0x0000; 
Spi ctl3 = Ox1d1a; 
Spi ctld. = 0x0000; 
Spi ctl5b. = 0x0000; 
Spi сиб = 0x1303; 
Spi ctl7 = 0x0000; 
Spi ctl8 = 0x0000; 
Spi сид = 0x0019; 
Spi си10 = 0x0000; 


Spi ctl11 = 0x0019; 


16 bits per-channel, master, MCLK 80M, SCK 10M, only receive mode, ready to receive 
Ox1f words from slave, CS1 is valid, RX at falling edge, TX at rising edge, SCK idle 
phase being low,Program control register: 


Spi clkd = 0x0003; 
Spi сно = 0x0d41; 
Spi ctl1 = 0x1000; 
Spi_ctl2 = 0x0000; 
Spi си3 = 0x1010; 
Spi_ctl4 = 0x021f; 
Spi_ctl5 = 0x0000; 
Spi_ctl6 = 0x1010 
Spi_ctl7 = 0x0000 
Spi_ctl8 = 0x0000 
Spi_ctl9 = 0x0011 
Spi_ctl10 = 0x0000 
Spi_ctli1 = 0x0011 


8 bits per-channel, master, MCLK 48M, SCK 24M, CS2 is valid, RX at falling edge, TX 
at rising edge, SCK idle phase being high, LSB, dma_en, Program control register: 


Spi_clkd = 0x0000; 
Spi_ctl0 = 0x27a2; 
Spi_ctl1 = 0x3000; 
Spi_ctl2 = 0х0040; //bit[6], enable dma 
Spi ctl3 = 0x1010; 
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Spi_ctl4 = 0х0000; 
Spi_ctl5 = 0х0000; 
Spi_ctl6 = 0x1010 
Spi_ctl7 = 0х0000; 
Spi сив = 0x0000 
Spi_ctl9 = 0х0011 
Spi_ctl10 = 0x0000 
Spi ctl11 = 0x0011 


MICRO/PLUS mode, master, 32 bits per-channel, MCLK 80M, SCK 20M, CSO is valid, 
RX at rising edge, TX at negedge, SCK idle phase being low, transmit only, Program 
control register: 


Spi clkd = 0x0001; 
Spi ctlO. = 0x0e02; 
Spi ctl1 = 0x2000; // transmit only 
Spi си2 = 0x0000; 
Spi ctl3 = 0x1010; 
Spi_ctl4 = 0x0000; 
Spi_ctl5 = 0x0000; 
Spi сиб = 0x1010 
Spi_ctl7 = 0х0000; 
Spi сив = 0x0000 
Spi_ctl9 = 0х0011 
Spi_ctli0 = 0x0000 


Spi ctl11. = 0x0011 
MICRO/PLUS mode, slave, 32 bits per-channel, RX at rising edge, TX at negedge, SCK 
idle phase being low, Program control register : 


Spi clkd //no use when SPI working as slave , half SCK must have at least 4 
system(MCLK) clock cycle. 


Spi сно = 0х0Ю2; 
Spi ctl1 = 0x3000; 
Spi сї2 = 0x0020; 
Spi ctl3 2 0x1010; 
Spi_ctl4 = 0x0000; 
Spi_ctl5 = 0x0080; 
Spi_ctl6 = 0x1010 


MICRO/PLUS mode, slave, 8 bits per-channel, RX at falling edge, TX at rising edge, SCK 
idle phase being low, TX only/ RX only, Program control register: 


Spi сно = 0x0e21; 
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Spi ctl = 0х2000(ТХ only); / spi сїї = 0x1000(RX only) 
Spi_ctl2 = 0x0020; 
Spi ctl3 = 0x1010; 
Spi_ctl4 = 0x0000; 
Spi_ctl5 = 0x0090; 
Spi_ctl6 = 0x1010 


5.16.6.1.2 SYNC mode program examples 


Only work in master mode. 
Relative register: spi_ctl0[15:14], spi_ctl1[4:0], spi_ctl1 [11:8], 


1. SYNC mode, master, 32 bits per-channel, MCLK 48M, SCK 12M, RX at rising edge, TX 


at falling edge, CSO is valid , and signal sync maps to cs2, Program control register: 
Spi clkd = 0x0001; 

Spi ctlO = 0х4а02; //bit[14] enable sync mode, bit[15] = 0 means positive pulse 
Spi ctl1 = 0x3400;// sync pulse position will locate on top of bitO, sync maps to cs2 
Spi_ctl2 = 0x0000; 

Spi ctl3 = 0x1010; 

Spi си4 = 0x0000; 

Spi_ctl5 = 0x0000; 

Spi_ctl6 = 0x1010 

Spi_ctl7 = 0х0000; 

Spi_ctl8 = 0х0000 

Spi_ctl9 = 0х0011 

Spi ctl10 = 0x0000 

Spi ctl11 = 0x0011 


5.16.6.1.3 4-WIRE(S8) mode program examples 
only work in master mode and only operation write being supported, TX at falling edge 
relative register: spi ctl1[7], spi ctl1[11:8]. 


1. S8 mode, 8 bits per-channel, TX at falling edge, CSO is valid and signal CD maps to cs1, 
program control register: 


Spi сиОд = 0x2e21; 

Spi ctl1: 0x3280; 

Spi_ctl2 = 0x0000; 
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Spi_ctl4 = 0х0000; 
Spi_ctl5 = 0x0000; 
Spi_ctl6 = 0x1010 
Spi_ctl7 = 0х0000; 
Spi сив = 0x0000 
Spi_ctl9 = 0x0011 
Spi_ctli0 = 0x0000 
Spi_ctl11 = 0x0011 


5.16.6.1.4 3-WIRE mode program examples 
Only work in master mode. 
Relative register: spi_ctl0[15], spi_ctl1[4:0], spi ctl1[5], spi_ctl1[6], spi_ctl2[4:0] 


1. timing1(TX RX at falling edge), 16 bits per-channel, CSO is valid, read command polarity 
is high, w/r control position is 8, read data start bit is 7, program control register: 


spi сно = 0x0e43; 
spi ctl1 = 0x3068; 
spi ctl2 = 0x0007; 


2. timing2(TX RX at rising edge), 16 bits per-channel, CSO is valid, read command polarity 
is low, w/r control position is 8, read data start bit is 7, program control register: 


spi сно = 0xae43; 
spi ctl1 = 0x3068; 
spi ctl2 = 0x0007; 


5.16.6.2 Programming Notes 
1. only receive mode 


as master: set spi ctl4[9] = 1 and set spi ctl1[13:12] = “01” and program spi ctl4[8:0] 
to N, means enable rx only mode , and ready to receive N words from slave. 


as slave: setspi ctl1[13:12] = “01”, the received number depending on master the 


posedge of is rx only(spi ctl4[9] = 1) will trigger the process, so SW should write to “0” 
first, then write to "1" to this bit. 


2. fast mode 
used for slave mode. In slave mode, half SCK must have at least 4 system clock cycle. 
When SCK « 14X MCLK, recommend to use fast mode. 
8X : is fst(spi ctl4[14] ) 21, phs aly([spi ctl4[13:12]] = 1 
10X : is_fst=1, phs dly = 2 
12X : IS fst-1, phs dly = 3 
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In salve mode, spi ctl5[15:0]* Tclk_spi should not be such smaller than Tspi sck, so as 
not to make SPI stop transfer. 


DMA enable 

a) ОМА should be configured first 

b) Program SPI control register except spi_ctl2[6] 
c) Write spi_ctl2[6] at last 


When change SPI control register configuration , SW should ensure: 
a) tx fifo is real empty at first 

b) then, rx fifo is real empty 

с) change SPI control register 


5.17 Timer 


AON has 7 timers, address mapping as followed 


V0.3 


5.17.1 


Overview 


The module includes three general-purpose asynchronous timers. 


5.17.2 


Features 
64-bit/32-bit decreasing counter 
Support one-time mode and period mode 
Support configurable counting value 
Can be used as wakeup source during deep sleep 
Support single read : no need to double read when reading counter value 
Support multiple load : no need to check busy bit before load tmr 


Support read counter value immediately after loading tmr: once tmr is loaded, the 
counter value is updated immediately 
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5.17.3 Signal Description 


5.17.4 Function Description 


tmrfull_top provides three general-purpose timers. Timer 0/1/2’s frequency is independent; generally it 
is 32.768KHz RTC clock, or other clock such as 26MHz. The frequency determines its precision, if it's 
32.768KHz, the precision is 30.5us. If is 26MHz, the precision is 38.461ns. These three timers can be 
controlled independently. 


5.17.4.1 The 64 bit timer configuration method 
In 64 bit mode, the load value process and read value process has to be divided by 2 steps. 
During the load value process, there are 2 ways to load data into the timer. 


Firstly, if the timer is running, once the LOAD_HI or LOAD_LO has been updated, the newly value will 
be sent to the timer as soon as possible. And also because the timer is running, so the value will only 
been updated by the HI or LO, the other part will still be the running one. And attention please, loading 
value when the timer is running can only be used in the loading idle state which means no other value is 
being loaded at the same time. For 32 bit mode , the load method will also be changed to match the 
behavior in 64 bit mode. 


Secondly, when the timer is stop, the software can casually change the LOAD_HI or LOAD_LO. Once 
the software make the timer running again, the (HI,LO] will be sent to the timer and the timer will 
decrease from {HI,LO}. Also during the timer is stop, if the software doesn't update the LOAD НІ or 
LOAD LO. The timer will still decrease from the old {HI,LO} which was written long before. 


5.17.4.2 Each asynchronous Timers 


Each timer has a 64-bit or 32-bit decreasing counter. This kind of timer provides two operating modes: 
one-time mode and period mode. 


If the timer is configured in one-time mode, counter decreases from setting value to 0. When counter 
gets to 0, an interrupt is issued. This interrupt is hold until software clears it by writing corresponding clear 
bit. The counter also stays at 0 until software load it again. 


If the timer is configured in period mode, counter decreases from setting value to 0. When counter gets 
to 0, an interrupt is issued. Then counter goes back to setting value again, and continues to decrease 
from setting value. The interrupt will hold until software clears it by writing corresponding clear bit. 


If trigging clock is RTC clock, these timers can be used to wake up system during deep sleep. 
5.17.4.3 Architecture 


5.17.4.3.1 Overall architecture 


Figure 4-1 shows the top architecture. This design consists of three timers, their RTC clock is 
independent. These three timers use a common PCLK clock, but their counting module works in different 
clock domain, CLK тіс0, CLK тісі and СІК rtc2. The interrupt output signals are independent, but the 
data output is selected by their PELx signal. common signals represent PWDATA, PENABLE, PWRITE, 
etc. 
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Presetn PRDATAO 
PADDR[6:5 


32{PSELO 
CLK_rtcO Ж 4 


пс rstnO int reqO 


common signals 


PRDATA1 
PADDR[6:5 PRDATA 


{82{PSEL1}} 


int req 


PRDATA2 
PADDR[6:5 


{32{PSEL2}} 


CLK rtc2 
rtc. rstn2 int req2 


common signals 


shdw То си 


load_fifo_ctrl 


shdw_fifo 


load_fifo 


| 


ld value read value cnt value shdw value 


Figure 5-67 timer architecture 


The timer architecture is simplified, in order to describe the dataflow of the timer. The following mainly 
discusses 64-bit timer, as 32-bit timer is very similar to 64-bit timer, we don't discusses it separately. 


5.17.4.3.2 Decode module 


According to APB protocol and the timer protocol, decode module decodes the input APB transferring 
signal. It belongs to PCLK domain. Based on these decoded signals, following modules can do writing 
load value operation, reading count value operation, configuring operation or operations related to 
interruption. 
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tmr run 
PCLK tmr width sel 
PRESETn tmr modë 
PSEL tmr 1а value lo 
PENABLE decode tmr 19 value hi 
FADE tmr Id low flag 
КЕНЕ tmr. Id. high flag 
PWDATA tmr irq en 
tmr ка clr 


Figure 5-68 decode module 


5.17.4.3.3 Load value to timer counting 


When а new value loading request occurs, the value Іа en signal сап be generated as the following 
figure 4-4 describes. 


tmr Id low flag value id en 


tmr Id high flag 
tmr width sel 


Figure 5-69 value Id en 


Passing through a 2 to 1 multiplexer, value ld en generates value ld en record which passes into 
async fifo ctrl module and is used as the write enable signal of load fifo. 


This mux is unnecessary as when load fifo is full, value Id en record will be useless(see figure 4-6 
ld en). 


value ld en record 


Figure 5-70 value Іа en record 


5.17.4.3.4 Asynchronous fifo control 


This module uses gray-code to communicate between two different clock domains. Figure 4-6 shows 
its structure. 
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1а addr . 


PCLK domain 
ое | мг addr grdy w 
binary gray 


rd addr bin w 


wr addr bin w 


value Id en record & (-value Id Шо full м) 
value 19 fifo wr w(d en). 


full judge value ld fifo full w 


CLK rtc domain 


E empi juge | value ld fifo empty r 
rd addr bin r 


| addr. 


rd addr |gray r 
D Q 


binary>gray 


value 19 Шо rd & (~ lue d_fifo_empty_r) 


wr_addr_bin_r 
gray>binary 


‚ value. rd_en) | 


Figure 5-71 asynchronous fifo control 


This control module mainly produces write enable signal (Id en), read enable signal (rd en), write 
address (Id addr), read address (rd addr). A new value can be loaded into the load fifo when the load fifo 
is not full and a load request occurs. 


5.17.4.3.5 


Load value fifo 


This fifo is used to store the value that will be loaded to the timer counting. Its storage depth is 2x76 in 
order to prevent a new value overwrites its previous load value which hasn't been loaded into the timer 


counting yet. 


rd data = 


5.17.4.3.6 


tmr 1а value hi[31:0] | tmr Id value lo[31:0] | tmr Id idx[7:0] 


tmr Id high flag 


tmr Id lo flag | 1" tmr run dl 


PCLK 

ld en load fifo 
ld адаг (depth=2) 
ld data 


CLK rtc 
rd en 

rd addr 
rd data 


imr rd value hi[31:0] | tmr. rd value 10[31:0] | tmr rd idx[7:0] | 


Іа hi sync 


ld lo sync | 1'р0 | tmr. run. sync. 


Figure 5-72 load 


Timer counting module 


fifo 


After receiving the rd data from load fifo, timer counting module begins to count down from the new 
loaded value. Detailed structure is described in figure 4-8. 
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CLK_rtc domain ld lo sync 
(tmr cnt value[63:32], га data[43:12]] tmr run sync 
ld hi sync rd en dl 


(rd data[75:44], tmr cnt value[31:0]) 


tmr cnt value 
tmr cnt value 


rd data[75:12] 


tmr cnt value 
tmr cnt value - 1'b1 
tmr cnt zero & tmr run rtc sync4 


tmr cnt value 


tmr run rtc sync4 


Figure 5-73 timer counting 


Besides, the index value is loaded to the СІК rtc domain, too. It is synchronous with the tmr. cnt. value. 


rd en dl 


tmr rd idx 


tmr cnt value idx 


Figure 5-74 index value 


5.17.4.3.7 Read count value 


When read timer counting value, an asynchronous fifo is needed. As timer counting value may need at 
most 4 PCLK cycles to be transferred from the shdw о input port to output port, the shdw_fifo’s depth is 
4x72. 
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} Id_cnt_value = | tmr cnt value[63:0] | tmr cnt value idx[7:0] |} 
; CLK пс РСІК ; 
| ld cnt en shdw о shdw cnt en | 
Н ld cnt адаг (depth=4) shdw_cnt_addr Н 
: ld cnt value shdw cnt data Н 
| shdw_cnt_data = | tmr_shdw_value[63:0] | tmr. shdw value idx[7:0] i 


Figure 5-75 shdw_fifo 


5.17.4.3.8 Judgment of timer loading completion 


When reading the timer counting value, in order to judge whether the read data is the loaded value or 
is the loading value that hasn’t been loaded into timer counting module yet, an 8 bits index value is added 
to the head of tmr_cnt_value. The detailed judgment of timer loading completion is showed in figure 4-11. 


: PCLK domain tmr. run 


TT ; 
tmr shdw value idx != tmr Іа idx tmr. loading 


Figure 5-76 index value comparing 


tmr loading equals to “1” means the loading operation hasn't finished yet(when the timer is not running, 
we consider this situation as the loading operation hasn't finished). 


5.17.4.3.9 Output 


According to different PADDR, we chose different value to be output. For timer counting value, when 
{тг loading equals to “1”, chose the value that will be loaded into timer counting module to be output, 
otherwise, chose the tmr shdw value to be output. 
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tmr_shdw_value 


tmr_fix_value 


Figure 5-77 output logic 


5.17.4.3.10 Interrupt structure 


Only when the timer counting counts down to zero, and the tmr_irq_en is valid at the same time, the 
output int req can be active. 


tmr ігі en 


D ск Q 
Reset 
ө 


tmr_irq_clr rst_syn_typ3 


Figure 5-78 Interrupt structure 


5.17.5 Control Registers 


5.17.5.1 Register Address Map 


[erai [Name [зш — — — — _ 
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0x001C TIMERO VALUE SHDW HI | TimerO counter shadow value of higher 32 bit for 
read 


0x0038 TIMER1 VALUE SHDW LO | timer1 counter shadow value of lower 32 bit for 
read 

0x003C TIMER1 VALUE SHDW НІ | тел counter shadow value of higher 32 bit for 
read 


0x0058 TIMER2 VALUE SHDW LO | timer2 counter shadow value of lower 32 bit for 
read 

0x005C TIMER2 VALUE SHDW НІ | timer2 counter shadow value of higher 32 bit for 
read 


0x0800 TIMER. VERSION the IP version of this timer 


5.17.5.2 Register Descriptions 


5.17.5.2.1 TIMERO LOAD LO 


ICHEREIEIEIJEZEIEIJEIEJEIEREIEIEJEAE] 


timerO load lo 


w 


______- _________ 
| вези | о | о | о |о | о | о | о | | о |о| с | | о | о | о] 
| ви |15 | 14] 1з | 12 | ч | пој [в | 7 | 6 | 5 | 4|з|2 | 1] о] 


timerO load lo 


пате 
Peel [о Пе Ре Ро ОС ОС ОСЗ О ОС ОС ОСЗ ОС СЗ СЗ С 
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timerO load value of lower 32 bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


timerO load lo [31: 0] RW NA timerO load value of lower 32 bit. Write 
to this register will reload the timer with 
the new value. In one-time mode, this 
value is the first counting start number. 
In periodic mode, this value is each 
counting start number. 


5.17.5.2.2 TIMERO LOAD HI 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕІ 


timerO load hi 


м 


| см еж. | 
Peset | о | о | о | о | о | о [о [о о | о | о | с | о | о | ој | 
| ви |15 | 14 | 1з | 12 БЕ пој о je | [е | 5 | 4|з|2 [1 [о | 


timerO load hi 


T 
вези | [о Пе О ОС ОС С 


timerO load value of higher 32 bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


timerO load hi [31: 0] RW NA timerO load value of higher 32 bit 
Write to this register will reload the timer 
with the new value. 
In one-time mode, this value is the first 
counting start number. 
In periodic mode, this value is each 
counting start number. 


5.17.5.2.3 TIMERO VALUE LO 


0x00000008 timerO value of lower 32 bit(just for 


debug)(0x00000000) TIMERC_VAEVE ГО 


timerO value lo 


| " зи | зо [29 | 28 [27 [ 26 | 25 | 24 | 23 | 22 | 21 | 20 |19 | 18 | 17 |16 
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w) у NNI 
Peel PPP PPP ГТ 
Per | пе | та | па | па | | поје |» | "| 5 е | [2 СЗ ИС 


timerO value lo 


w) NEM 
LINSEREREREREREREREREREREREREREREN 


timerO value of lower 32 bit(just for debug) 


Field Name Type | Set/Cle | Reset Description 
ar Value 


timerO value lo [31: 0] NA TimerO counter value of lower 32 bit 
This read-only register indicates current 
counter value. 
It's not recommended to read this 
register in normal usage. 
Because the counter is in different clock 
domain with APB, software needs use 
double-reading method to read this 
value, like system timer. 


5.17.5.2.4 TIMERO VALUE HI 


timerO value of higher 32 bit (just for 
0x0000000C debug)(0x00000000) TIMERO VALUE HI 


| Bi |31 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | еј 
| Мате | timerO value hi 


ОФ ~ 2 
Peset о |а [оо [оао о [ооо [о 
| ви |15 (та [аз | 12 аа | пој о [в [те 4 [з [211 [о | 


timerO value hi 


w) NEN 
везе |1 [о Пе Ро ОС ОС ОС О ОСЗ Ре 


timerO value of higher 32 bit (just for debug) 


Field Name Type | Set/Cle | Reset Description 
ar Value 
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timerO value hi Е Тітег0 counter value of higher 32 bit 


This read-only register indicates current 
counter value. 


It's not recommended to read this 


register in normal usage. 


Because the counter is in different clock 
domain with APB, software needs use 
double-reading method to read this 
value, like system timer. 


5.17.5.2.5 TIMERO_CTL 


ШІН ЕЗЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕСІ 


E 0 | 
НЕ кі: 

Reserved 
dé 


| Туре | 


timerO control register 


Field Name Type | Set/Cle | Reset Description 
аг Value 


ССГ С [а | [шей | 


timerO width sel [16] RW NA timerO counter width selection 
0: 32 bit 
1: 64 bit 


emer quen [eo ec је 


timerO run Т timerO open bit 
0: timer stops 
1: timer runs 
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timerO mode RW NA timerO mode select 
0: one-time mode 
1: period mode 
5.17.5.2.6 TIMERO INT 


timerO interrupt(0x00000000) 
| Bit |31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16-. 


Reserved 


| 


дина 22 
Pe fe pepe 


timerO interrupt 


Field Name Type | Set/Cle | Reset Description 
ar Value 
ra [Ro [NA [0 ___| reserveatwa 
timerO int clr [3] WC NA timerO Interrupt clear 
Write 1 to this bit to clear interrupt 
timerO int mask s EO" |“ || timerO interrupt masked status 
ts 


timerO int raw sts ІШ __|во |м Го | timerO interrupt raw status 


5.17.5.2.7 TIMERO VALUE SHDW LO 


TimerO counter shadow value x lower 32 bit for | TIMERO ir |. SHDW_ 


ICNEIJEIEIJEJEJEJEIEIEIEJEIEJEIEIERES 


timerO value shdw Іо 


ро 
m ГТ 
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| gi |15|14 | 1з | 12 | 1 | ој о | в| у | 6е| 5 јазот о 
| Мате | timerO value shdw lo 


w) у S 
L'INSEREREREREREREREREREREREREREREN 


TimerO counter shadow value of lower 32 bit for read 


Field Name Type | Set/Cle | Reset Description 
ar Value 


timerO value shd | [31: 0] NA TimerO counter of lower 32bit shadow 
w_lo value for read. When the timer in 32 bit 
mode, it represent the shadow value of 
the timer 
This read-only register indicates current 
counter value. 
The software can read the counter value 
immediately after load, without waiting 
for the load done. Also, software just 
needs to read once instead of double 
read. 


5.17.5.2.8 TIMERO_VALUE_SHDW_HI 


TimerO counter shadow value of higher 32 bit TIMERO таз |. SHDW_ 


Car [aoe [а [а [а [в а ЕЕЕ 
[Name | № ни | 


| тле | о 
Peset | о | о | о | о |о | о | о | о | о | о | о| о |о | о | сој о] 
НЕЛИ И Си Ee 


timerO value shdw hi 


timerO value shdw hi 


ЕІЛЕНЕНЕНЕНЕЕКИЕНЕНЕЛЕНЕЕЕЕЕНЕНЕНЕН 


Тітег0 counter shadow value of higher 32 bit for read 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Шет | value зла | [31: 0] Тітег0 counter of 32bit higher shadow 
value for read. It will be valid only in 64 
bit mode. 
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This read-only register indicates current 
counter value. 


The software can read the counter value 


immediately after load, without waiting 
for the load done. Also, software just 
needs to read once instead of double 
read. 


5.17.5.2.9 TIMER1_LOAD_LO 


| Bi | зт | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | еј 
| Мате | timer1_load_lo 

Pest | о | о | о | о | о | о | о | о | о | о | о | о | о | о | о | о] 
| B | 15 | та | 13 | 12 [атто [о је | 7 је [е ја | з|2 | 1 [0] 


timer1_load_lo 


ші 
ЕЛЕНЕНЕНЕНЕЕЕИЕНЕНЕЛЕШЕЛЕНЕЛЕНЕНЕН 


timer1 load value of lower 32 bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ітегі load lo [31: 0] RW NA timer1 load value of lower 32 bit. Write 
to this register will reload the timer with 
the new value. In one-time mode, this 
value is the first counting start number. 
In periodic mode, this value is each 
counting start number. 


5.17.5.2.10  TIMER1 LOAD HI 


ICHEREIEIEIEZEIEIJEIEJEIEREIEIEJEZE] 


timert load hi 


м 


| "__________ 
Beset | о | о | о | о | о | о | о| о |о | о | о| о |о | о oo | 
Е О ЈЕ ЕНИ s none 


timer1_load_hi 


м 
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| Резе: | о | о | о| о о [о [о | о | о | еј еј о јо 


timer1 load value of higher 32 bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ітегі load hi [31: 0] RW NA timer1 load value of higher 32 bit 
Write to this register will reload the timer 
with the new value. 
In one-time mode, this value is the first 
counting start number. 
In periodic mode, this value is each 
counting start number. 


5.17.5.211 — TIMER1 VALUE LO 


timer1 value of lower 32 bit(just for 
0x00000028 debug)(0x00000000) TIMER1 VALUE LO 


BIE ree ЕЕЕ See БИ oe ЕЕ oe E 


тег value lo 
Type 


o Ay | 
[Reset | о | о | о | о | о | о | о | о | о | о | о | о | о | о | о | о] 
„рт ЕН ee eee 


timer1_value_lo 


везе | 5151511 


timer1 value of lower 32 bit(just for debug) 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ітегі value lo [31: 0] timer1 counter value of lower 32 bit 
This read-only register indicates current 
counter value. 
It's not recommended to read this 
register in normal usage. 
Because the counter is in different clock 
domain with APB, software needs use 
double-reading method to read this 
value, like system timer. 
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5.17.5.2.12 TIMER1_VALUE_HI 


timer1 value of higher 32 bit (just for 
0x0000002C debug)(0x00000000) TIMER1_VALUE_HI 


ИСТИ EEE Ee Ee [т [ж [лә [тв [лт [15] 
СИЕТИ 


timer1_value_hi 


е“ 
Beset | e ooo оо [о [ооо [о [о (ооо | 
PE ERE EES 


timer1_value_hi 


ер И 
ЛЕНЕНЕНЕНЕЕКЕЕНЕНЕЛЕНЕЕКШЕЛЕЛЕЗЕН 


timer1 value of higher 32 bit (just for debug) 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ітегі value hi [31: 0] NA timer1 counter value of higher 32 bit 
This read-only register indicates current 
counter value. 
It's not recommended to read this 
register in normal usage. 
Because the counter is in different clock 
domain with APB, software needs use 
double-reading method to read this 
value, like system timer. 


5.17.5.2.13  TIMER1 СТІ 


ШІН ЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЗ 


B o | 


5 |ERERER ER ER ER КЕЕДЕ 
| ви | 15 | 14 | 1з | 12 аа | пој о [в | 7 | 6 | 5 | 4|з|2 | 1] о] 
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tim tim 
ег1 ег1 

Reserved 
Ss 


timer1 control register 


Field Name Type | Set/Cle | Reset Description 
аг Value 


Lese: ‘(ETH [RO [WA |0 СООО 


timer1_width_sel [16] RW NA timer1 counter width selection 
0: 32 bit 
1: 64 bit 


emer Јајо [а о — reseneas — — | 


ітегі run [1] RW NA ітегі open bit 
0: timer stops 
1: timer runs 
timeri mode RW NA timer1 mode select 
0: one-time mode 
1: period mode 


5.17.5.214 TIMER1 INT 


timer interrupt(0x00000000) 
| Bit |31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16-. 
Мате [и ë E 


Reserved 


ы (| 


ере Сас 
ENEREREN 


timer1 interrupt 
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Field Name Type | Set/Cle | Reset Description 
ar Value 


Lese: — [mes [no [WA Гр ем — — — — — 


ітегі int сіг [3] WC NA timer1 Interrupt clear 
Write 1 to this bit to clear interrupt 


Еп _int_mask_s pt timeri interrupt masked status 


timer1_int_raw_sts ШЕН |С: m o |0 | timert interrupt raw status Lümert interrupt raw status | raw status 


5.17.5.2.15 TIMER1_VALUE_SHDW_LO 


timer1 counter shadow value of lower 32 bit for | TIMER1 Vow SHDW 
read(0x00000000) 


Cw [sTs]sTeTz T [а [а аа T o Eee T 


timeri value shdw Іо 
Tyee | ANNE 
| Bit |15 | 1а [яз | 12 | 1 | ој о [е [т | е | 5 јаза то 


0х00000038 


timer1_value_shdw_lo 


timer1 counter shadow value of lower 32 bit for read 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ітегі value shd | [31: 0] NA timer1 counter of lower 32bit shadow 

м lo value for read. When the timer in 32 bit 
mode, it represent the shadow value of 
the timer 
This read-only register indicates current 
counter value. 
The software can read the counter value 
immediately after load, without waiting 
for the load done. Also, software just 
needs to read once instead of double 
read. 


5.17.5.2.16  TIMER1 VALUE SHDW НІ 
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timer1 counter shadow value of higher 32 bit TIMER1 dua |. SHDW_ 


IKCNEJEIEIEIEJEJEIEIEIEIEREJEIEIEAE 
еј | телле | 


timer1_value_shdw_hi 


ЕВИ ВЕН ЗЕН 
| вези | о | о | о |о | о | о | о | о|о| |: oo || 
| ви |15 | 14] 1з | 12 аа | пој [в | [е | 5 | 4|з|2 | 1] о] 


timer1_value_shdw_hi 


еј 20-7 
LINSEREREREREREREREREREREREREREREE 


timer1 counter shadow value of higher 32 bit for read 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ітегі value shd | [31: 0] NA timer1 counter of 32bit higher shadow 

w hi value for read. It will be valid only in 64 
bit mode. 
This read-only register indicates current 
counter value. 
The software can read the counter value 
immediately after load, without waiting 
for the load done. Also, software just 
needs to read once instead of double 
read. 


5.17.5.2.17  TIMER2 LOAD LO 


ICHEREIEIEIEZEIEJEIEJEIEREIEIEIEAE] 


timer2 load lo 
Type 


timer2 load lo 


Pell PPP PPP PPP PPT Tt! 


timer2 load value of lower 32 bit 
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Field Name Type | Set/Cle | Reset Description 
ar Value 


timer2_load_lo [31: 0] RW NA timer2 load value of lower 32 bit. Write 
to this register will reload the timer with 
the new value. In one-time mode, this 
value is the first counting start number. 
In periodic mode, this value is each 
counting start number. 


5.17.5.2.18 ТІМЕН2 LOAD HI 


Lo [so] Ee ЕЕЕ ЕЕЕ o e [зт D 


timer2 load hi 


вези | | ОС ОС КЛ С СЗ СЗ 
ПТ КЕ | та Е Е | С С е ОС СЗ | [2 ИСЗ С 


timer2_load_hi 


м 
Peel DP PPP) ОС О С ТТ 


timer2 load value of higher 32 bit 


Field Name Type | Set/Cle | Reset Description 
аг Value 


timer2_load_hi [31: 0] RW NA timer2 load value of higher 32 bit 
Write to this register will reload the timer 
with the new value. 
In one-time mode, this value is the first 
counting start number. 
In periodic mode, this value is each 
counting start number. 


5.17.5.2.19 TIMER2_VALUE_LO 


timer2 value of lower 32 bit(just for 
0x00000048 debug)(0x00000000) TIMER2 VALUE LO 


| " |з1 | 30 | 20 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
| Мато | eevieb 2 | 


timer2_value_lo 


| тле | "ко "________ 
[Reset | о | о | о | о | о | о | о | о | о | о | о | с |• | о | со | о] 
| ви || 14] 1з | 12 аа | пој о | е | 7 | 6 | 5 | 4|з|2 | 1] о] 
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эе нане 


еј у S 
LINSEREREREREREREREREREREREREREREN 


timer2 value of lower 32 bit(just for debug) 


Field Name Type | Set/Cle | Reset Description 
ar Value 


timer2 value lo timer2 counter value of lower 32 bit 


This read-only register indicates current 
counter value. 


It's not recommended to read this 
register in normal usage. 


Because the counter is in different clock 
domain with APB, software needs use 
double-reading method to read this 
value, like system timer. 


5.17.5.2.20 ТІМЕН2 VALUE НІ 


timer2 value of higher 32 bit (just for 
0х0000004С debug)(0x00000000) 


| " |з1 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


timer2_value_hi 
еј KEEN 
ггг 
VRCILIENE ЗСЗ ЭИУ ЕЗ ЕНЕ КҮ 


TIMER2_VALUE_HI 


timer2_value_hi 


timer2 value of higher 32 bit (just for debug) 


Field Name Type | Set/Cle | Reset Description 
ar Value 


timer2_value_hi [31: 0] NA timer2 counter value of higher 32 bit 
This read-only register indicates current 
counter value. 
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It's not recommended to read this 
register in normal usage. 


Because the counter is in different clock 
domain with APB, software needs use 
double-reading method to read this 
value, like system timer. 


5.17.5.2.21 ТІМЕН2 СТІ 


ви Ги o p o o [5s [55 [2 6 [и | » E T [7 [15] 


| 


| Type | 


| И 
Reserved 
A 


| Type | 


timer2 control register 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ena en јао [а О ea 


timer2_width_sel [16] RW NA timer2 counter width selection 
0: 32 bit 
1: 64 bit 


ее [пыз [б ја —[s — esed — — — — — 


timer2 run [1] RW NA timer2 open bit 
0: timer stops 
1: timer runs 
timer2 mode RW NA timer2 mode select 
0: one-time mode 
1: period mode 
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5.17.5.2.22 ТІМЕН2 INT 


ШІН ЕЛЕЛЕЛЕЛЕДЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 


Reserved 


ЕС © 


IEEE 
Пи | [о | [2 


timer2 interrupt 


Field Name Type | Set/Cle | Reset Description 
ar Value 
pra [RO [NA јо | веле 
timer2_int_clr [3] WC NA timer2 Interrupt clear 
Write 1 to this bit to clear interrupt 
timer2_int_mask_s ШИША КАЛИ timer2 interrupt masked status 
ts 


timer2_int_raw_sts ІШ [RO | [NN Го | timer2 interrupt raw status 


5.17.5.2.23  TIMER2 VALUE SHDW LO 


timer2 counter shadow value of rm 32 bit for | TIMER2 е  5Нрм _ 


KCNEJEJEJEJEJEJEJEJEJEJEIEJEIEJEIES 
еј i 


timer2 value shdw lo 


hl _ ___________ 
[Reset | о | о | о | о | о | о | о | о |о | о | о | со |• | о | с | о] 
НЕНА Ка ЕНИ И 


timer2_value_shdw_lo 


w) у S 
L'INSEREREREREREREREREREREREREREREN 
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timer2 counter shadow value of lower 32 bit for read 


Field Name Type | Set/Cle | Reset Description 
ar Value 


timer2_value_shd | МА timer2 counter of lower 32bit shadow 

w_lo value for read. When the timer in 32 bit 
mode, it represent the shadow value of 
the timer 


This read-only register indicates current 


counter value. 


The software can read the counter value 
immediately after load, without waiting 
for the load done. Also, software just 
needs to read once instead of double 
read. 


5.17.5.2.24 TIMER2_VALUE_SHDW_HI 


for read(0x00000000) 
еее a ee СЕТ ЕЛЕС 


timer2_value_shdw_hi 


мА  ,  .. | 
Reset | о | о | о |о о о М аго о [|а о1о | 
| ви fas | 14] 1з | 12 | п | пој о je | [е | 5 | 4|з|2 | тој 


timer2_value_shdw_hi 


timer2 counter shadow value of higher 32 bit for read 


Field Name Type | Set/Cle | Reset Description 
ar Value 


timer2_value_shd | [31: 0] timer2 counter of 32bit higher shadow 
w_hi value for read. It will be valid only in 64 
bit mode. 
This read-only register indicates current 
counter value. 
The software can read the counter value 
immediately after load, without waiting 
for the load done. Also, software just 
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needs to read once instead of double 
read. 


5.17.5.2.25 TIMER VERSION 


ШІНЕЛЕЛЕЛЕІЕДЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 


the_IP_version_of_this_timer 


Type 


| оле. м 
Peset | о | о | о | о | о | о | о | о |о | о | о| о | о epo] o 
| ви |15 | 14] 1з | 12 rj пој [в |7 | 6 | 5 | 4|з|2 |!| о] 


the_IP_version_of_this_timer 


пате 
09 | АМ — 
ае |51511 


the IP version of this timer 


Field Name Type | Set/Cle | Reset Description 
аг Value 


the IP version of | [31:0] NA It represent the current ip version of this 
this timer timer 


5.17.6 Application Notes 


When software uses RTC clock trigged timer, it should set tmr eb bit and tmr rtc eb bit in global 
control register. 


Before opening tmr run, software should configure all control registers — timer load lo, timer load hi, 
timer width sel, timer mode , timer int en. And for the safe use, software can trigger the timer int clr to 
clear the interruption which may still saved in the timer int register. 


Then timer. run is set to 1 to open corresponding timer. 


After receiving interrupt issued by a timer, software can check interrupt status by reading 
timer int mask sts, and can clear interrupt by writing 1 to timer int clr. 


When software completes using RTC clock trigged timer, it should disable timer run firstly, then it 
disable tmr rtc eb and tmr eb in global control registers. 


It's IMPORTANT that there are 3-5 RTC clock cycles delay from setting timer load lo or timer load hi 
to counter setting success. that is, if N is configured in timer load lo, the real counting number is N+3 or 
N+4 or N+5. 


If the timer is configured in one-time mode, counter decreases from setting value to 0. When counter 
gets to 0, an interrupt is issued. The counter stays at 0 until software load it again. 
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If the timer is configured in period mode, counter decreases from setting value to 0. When counter gets 
to 0, an interrupt is issued, and counter is reloaded by setting value, and then counter continues to 
decrease from setting value. 


There are two ways to load value to the timer. The first one is mainly used. It shall stop the timer write 
new value to timer_load_lo & timer_load_hi. After finish refresh the timer load register, software shall set 
timer_run=1 and the new value will be sent to the timer at this time. The second one is load value to the 
timer when timer is running. This method is mainly used in debug mode. Compared with the first method, 
in this situation, timer will refresh the related 32bit when the timer_load_lo or timer_load_hi register is 
written. Also this action will spend 3~5 PCLK. In 64bit mode , if software only refresh one load register, 
another 32bit value will still be the running one. For example, when the timer is running at value of 
0x0000 НН 0000 аааа, and software write 0х0000 аааа to timer load high, the next value will be 
0x0000_aaaa_0000_aaaa. If the value is in processing to the timer, the software read value will be stable 
at 0х0000 aaaa 0000 аааа. 


5.18 12С interface 


AON has three I2C interface. Two of them put in SP matrix. 1220 base address is 500C0000 and 
offset is FFFF.I2C1 address is 50000000. The left on is put in AON matrix for different application and 
base address is E4080000. 


Base Addr Range Addr Map Description 
E408 0000-Е408 ЕЕЕЕ AON 12С0 


500C 0000-500C FFFF SP І2С0 
500D 0000-500D FFFF SP I2C1 


5.18.1 Overview 
I2C: Inter-Integrated Circuit 


2 wire serial system is a two-wire, bi-directional serial bus that provides a simple and efficient 
method of data exchange between devices. It is most suitable for applications requiring 
occasional communication over a short distance between many devices. 


The interface defines 3 transmission speeds: 
@ Standard mode: 100 Kbps 

@ Fast mode: 400 Kbps 

е High-speed mode: 3.4Mbps 

@ DMA mode 


5.18.2 Features 
І2С features list 
е Software programmable clock frequency 
@ = Interrupt driven data-transfers 
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Start/Stop/Repeated Start/Acknowledge generation 

Supports Clock Stretching/Wait state generation 

Single Master Operation 

normal, fast and High-speed modes are supported in this design 

Software programmable duty ratio of clock frequency are supported in this design 
separate data and command register, Read and write data use the same FIFO 


according to different communication frequency, Start/stop setup and hold, stop hold 
timing can adjust 
Support DMA operation mode; 


5.18.3 Signal Description 


The 2 wire serial interface uses a serial data line (SDA) and a serial clock line (SCL) for data transfers. All 
devices connected to these two signals must have open drain or open collector outputs. Both lines must 
be pulled-up to VCC by external resistors. The tri-state buffers for the SCL and SDA lines have to be 
added at a higher hierarchical level. 


The datasheet will be generated following the flow shown in the following figure. 


scl_in 

SCL 
scl_out 
sda_in 

SDA 
sda_out 


Figure 5-79 12С PAD connection 


5.18.4 Function Description 


APB 


scl_in 


sda_in 
scl out IN 
sda_out 
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Figure 5-80 І2С system diagram 


DMA 


BUS 


scl_ out 


clk_i2c 


PCLK 


Figure 5-82 Synchronize 


i2c sts[0] 


i2c int en 


full inten 


fifo af 


empty. inten 
fifo ae 


RES i2c req int 
i2c int en 


Figure 5-83 Interrupt 
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PCLK 


PRESETn 


wr_1 
i2c_en 
PWDATA[2] 


sda in ff hs 
rx stb ackrd st done apb 
wr done apb 


stp f 
cs state -- DONE 


Figure 5-84 i2c sts[0] 
[2с interrupt will occur if the following conditions be met: 
Int classification Description 


І2с sts[0] Stop done 


Receive the wrong ack. 


Write done but not stop. (for restart) 


Fifo full int Fifo almost full & full int en 


Fifo empty int Fifo almost empty & empty int en 
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count 


PWDATA[15:0] 


rd done apb 


Figure 5-85 count 


5.18.4.1.1.1 System Configuration 


The 2 wire serial system uses a serial data line (SDA) and a serial clock line (SCL) for data transfers. All 
devices connected to these two signals must have open drain or open collector outputs. The logic AND 
function is exercised on both lines with external pull-up resistors. 


The 2 wire serial controller implemented here is a single master device; therefore it starts generating a 
clock as soon as it is enabled. The user should program this register to the desired value before starting 
any transfers. 


Data is transmitted synchronously to SCL on the SDA line on a byte-by-byte basis. Each data byte is 8 
bits long. There is one SCL clock pulse for each data bit with the MSB being transmitted first. There is an 
acknowledge bit following each transferred byte. Each bit is sampled during the high period of SCL; 
therefore the SDA line may be changed only during the low period of SCL and must be held stable during 
the high period of SCL. A transition on the SDA line while SCL is high is interpreted as a command 
(START or STOP command). 


5.18.4.1.1.2 Wire Serial Protocol 
Normally, a standard communication consists of four parts: 


@ START signal generation 
@ Slave address transfer 

е Data transfer 

@ STOP signal generation 
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"S ү we ae 
MSB acknowledgement acknowledgement | Sr 
| signal from slave signal from receiver | | 
| byte complete, | | 
| interrupt within slave | | 
clock line held low while 
| interrupts are serviced | | 
5С! 5 | | Sr | 
or 1 2 = а ог 
| 5г | АСК Le] 
START or STOP or 
repeated START repeated START 


condition condition 


Figure 5-86 Data transfer on the I2C-bus 
1. START signal 


When the bus is free/idle, that is no master device is engaging the bus (both SCL and SDA lines are high), 
a master can initiate a transfer by sending a START signal. A START signal is defined as a high-to-low 
transition of SDA while SCL is high. The START signal denotes the beginning of a new data transfer. 


A repeated START is a START signal without first generating a STOP signal. The master uses this 
method to communicate with another slave or the same slave in a different transfer direction (e.g. writing 
to device to reading from device) without releasing the bus. 


The controller generates a START signal when the start bit in the i2c ctl register is set and the read or 
write bits are set. Depending on the current status of the SCL line a START or Repeated START is 
generated. 


2. Slave Address Transfer 


The first byte of data transferred by the master immediately after the START signal is the slave address. 
This is a seven-bit calling address followed by a RW bit. The RW bit signals the slave data transfer 
direction. No two slaves in the system can have the same address. Only the slave with an address that 
matches the one transmitted by the master will respond by returning an acknowledge bit by pulling the 
SDA low at the 9th SCL clock cycle. 


The controller treats a Slave Address Transfer as any other write action. Store the slave device's address 
in the i2c_addr_cfg register. The controller will then transfer the slave address on the bus. 


3. Data Transfer 


Once successful slave addressing is achieved, the data transfer can proceed on a byte-by-byte basis in 
the direction specified by the RW bit sent by the master. Each transferred byte is followed by an 
acknowledge bit on the 9th SCL clock cycle. If the slave signals a No Acknowledge (NACK), the master 
can generate a STOP signal to abort the data transfer or generate a repeated START signal and start a 
new transfer cycle. 


If the master, as the receiving device, does not acknowledge the slave, the slave releases the SDA line 
for the master to generate a STOP or repeated START signal. 


For writing data to a slave, store the data to transmit in the fifo by i2c tx register write . For reading data 
from a slave, set the read bit. When the transfer is done, an interrupt is generated to MCU. Read data 
from the i2c rx register.. 
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4. STOP signal 


The master can terminate the communication by generating a STOP signal. A STOP signal is defined as 
a low-to-high transition of SDA while SCL is at logical ‘1’. 


5.18.4.1.1.3 Arbitration Procedure 


Since the 2 wire serial controller supports single master configurations only, no Arbitration logic is added 
to the controller. Only clock synchronization is supported since slave devices can use this mechanism for 
clock stretching. 


1. Clock Synchronization 


Since the logical AND function is performed on the signals, a high to low transition on SCL or SDA affect 
all devices connected to the bus. The SCL clock signal can be synchronized between multiple masters 
using this feature. Each device starts counting its SCL low period when the current master drives SCL low. 
Once a device’s clock has gone low, it holds the SCL line low until the clock high state is reached. 


start counting 
wait HIGH period 


counter 


a reset 


SCL 
Figure 5-87 Clock synchronization during the arbitration procedure 


2. Clock Stretching 


Slave devices can use the clock synchronization mechanism to slow down the transfer bit rate. After the 
master has driven SCL low the slave can drive SCL low for the required period and then release it. If the 
slave’s SCL low period is greater than the master’s SCL low period, the resulting SCL bus signal low 
period is stretched, thus inserting wait-states. 


5.18.4.1.1.4 Timing Prameters 
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Figure 5-88 12С timing diagram 


ШЫ. 
е" Mid DAE T 


fSCL SCL clock frequency 100 kHz 400 kHz 


Hold time (repeated) START 
tHD;STA condition. After this period, the 4.0 us 0.6 us 
first clock pulse is generated 


tHIGH HIGH period of the SCL clock V eee 


Set-up time for a repeated 


C REEL I rw MUERE CR ПСИ 
t Eee E 
рова [o [emp 
же mme fof fee 
регата [oe Ган 


V0.3 


5.18.4.1.1.5 DMA flow 
122 master support DMA operation: 
> DMA SEND 
start DMA transmission, Configure i2c_count register to determine the number of transmission, 


configure i2c ctl[15:12] to set tx fifo empty threshold, once Fifo’s empty condition is meet, 
dma tx req will be valid and note DMA send data to i2c. After dma transfer enough data, dma 
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send the dma_tx_ack signal to end the request of send; At the same time the i2c begin 
transmitting data. When the fifo is empty again, request to send again. 

> DMA RECEIVE 
start DMA transmission, Configure i2c_count register to determine the number of receive, 
configure i2c ctl[19:16] to set rx fifo full threshold, once Fifo’s full condition is meet, dma rx req 
will be valid and note DMA receive data from i2c. After dma receive enough data, dma send the 
ата гх ack signal to end the request of receive. When the fifo is full again,request to send again. 


Dma tx req 


Dma tx ack 


Dma rx req ae 


Dma_rx_ack 


Figure 4.1-7 DMA transmission mode 


5.18.5 Control Registers 


5.18.5.1 Memory map 
Base address: 0x00000000 


опата [Wome [эшш — — — — — 
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5.18.5.2 Register Descriptions 


5.18.5.2.1 І2С СТІ. 


ECENEIEIEIEIEZEIEIEIJEIEAEREIEIKIEZES 


Reserved Шо af МІ 


| те: ди 
ARR 


a N 
full t trim 
Шо ае МІ inte ply mo 
= int ac 0 
de 


туе | Ge sae 


i2c ctl 


Field Type | Set/Cle | Reset Description 
pec eee E 
21 


stp en [20] RW NA 0:i2c last byte transmit excute stop 
operation; 
1: i2c last byte transmit don't excute 
stop operation; 


fifo af М RX FIFO data full threshold 
16] 


Шо ae М TX FIFO data empty threshold 
m 
ERES EUM И NN NN ааа 
en | 


[ful inen. |0] [RW |м јо | |0 [fifo full intruptenable | full | fifo full intrupt enable = enable 


empty_int m Ie I fo fifo empty intrupt enable 
en 


І2с dvd . RW NA SCL frequency calculation modifies 
opt Bu 
1: (тед i2c/A*freq scl) - 1 = prescale 
0: (freq i2c/A*freq scl ) - 4 = prescale 
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i2c_out_o | [7] RW NA Output Modify Option. 

pt 0: enable, 1 : no enable. 

i2c trim __ Clock duty ratio modify option 

opt — fix Ic — no fix. 


еј NN 
ode 


i2c mode | [3] i2c operation mode: 
1: i2c read operation; 0: i2c write 
ПИЕ Ur ана асч: 


ИЯ 


5.18.5.2.2 l2C ADDR CFG 


ШЕГЕН ЕЛЕЛЕЛЕІЕДЕЛЕЛЕІГІІРЕЕЛЕЛЕЛЕЙЕ 


Reserved 
Геј е 
| Peset Ж ИШЕ ИЕ ОКЗ ИЕЛЕ Н ЕИ И ИЕ ИЕ И ИЕ 
Ce ЕЗЕЛЕЛЕНЕЛЕЛЕЖЕЛ ЕС РАИ СИР ВЕ Е ВОВ Е 
Res 


Reserved i2c_device_address 


м м 


i2c_addr_cfg 


Field Name Type | Set/Clear Reset Description 
Value 


eer [mrs [RO [NA — [e је 


i2c device | [7: 1] RW NA i2c device address 
address 


Deer [й јо [а б [кше | 


5.18.5.2.3 122 COUNT 


0x00000008 і2с count(0x00000000) І2С COUNT 
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| ви |з1 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | te | 17] 16 | 
| мете = 
e 
| езе ЕШ ЕН В Е И SR ЕЕ ОИ 


i2c_count 


LIERERERERERERKERERERERERERERERKE RES 


Cere ER ЛЕДИ Е С ЕС ЕС ЕУ ee 


i2c count 


Field Name Type | Set/Clear Reset Description 
Value 


eser есеј [ал [0 је 
acm [nso mw [wA — [o [Pereas orure byes coun | 


5.18.5.24 I2C ВХ 


KCHEREIEIEJEIEIEIEIEIEIEREICIEIEZNCN 
Teme 


Reserved 
је ______ 
Резо | о | о | о | о | о | о | о | о | о | ојо|ојо|ојо| о | 
| Bi | 15 | 1а | 13 | 12 | п | 0) о ja [т (е | враз [21 о | 


Reserved i2c_rx 


| гре ЕВЕ с О О O 
| Reset  ЕНЛЕНЕНЕНЕНЕНЕНШЕШ 


i2c_receive 


Field Name Type i ii Reset Description 
Value 


same ea e pe “> — 


i2c rx [7: 0] 0x0000 — receive data 
00хх 


5.18.5.2.5 12С TX 


m Ги [ој 2] а] [| =] = [2 [2 2] [зә [тв [7 [ | 
[None | шы 


Reserved 
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те RB 
а ггг 
ви | по | та | па | | о |е е | 7 | «|» | о Е С ОС 


Reserved i2c_tx 


еј „г БЕНЕН 
LY о | и и о а и и Ро ОС С О С О 


i2c tx 


Field Name Type 7 Reset Description 
Value 


mm e НИ CO 
НИ Ед СИ 77: > аи 


5.18.5.2.6 І2С STATUS 


0х00000014 i2c_status(0x00310008) I2C STATUS 


fifo 
fif i2 
i2c status fifo addr w fifo addr r 19 'ec_ ІХ. i2c_busy 
_full п int 


Tie бр г 
т c Cd кект ee Ее 


i2c_status 


Field Name Type | Set/Clear | Reset Description 
Value 


Deed ЕЕ ја fo 
т ЕСН мшш 


эл [ш [no [ал ра ЕЕ 
Lama ces [ue [но [м fo [та веет data request sats | 
алија [na [ro [we — [o — [sema im mitti | 


threshold 
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=” е Те |« p Eme 
threshold 

Пас ваце [пзу [о [NA [о [изо debug | 

оган ја |Ro [NA [о Јане | 

оао [вы [Ro [NA јо  [EeWerepom | 

поља fa [Ro СЕНЕН [0 [ма | 

ет [mr [о ја [би [мосту | 


i2c_int [2] NA l2c interrupt status : 
1 : write or read operation 
finished interrupt. 
0: no interrupt. 
Write or read interrupt when 
whole write or read operation 
complete. The interrupt is set by 
hardware. The flag must be 
cleared by software. In order to 
clear the flag bit, "0" must be 
written to this bit. Writing a '1' to 
"2с int" bit does not change 
value of the "i2c int". 


i2c rx ack [1] RW NA i2c received acknowledge value. 
The value is set by hardware. 
The flag must be cleared by 
software. In order to clear the 
flag bit, "0" must be written to 
this bit. Writing a '1' to 
"idc rx аск" bit does not 
change value of the 
"idc rx аск". 


[s [п јо ]w [о есте 


5.18.5.2.7 І2С HSMODE СЕС 
0x00000018 i2c hs mode cfg(0x00000000) І2С HSMODE СЕС 


| Bit_| 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | te | 17| 16 | 
| Мате | пета ој њаш O 


Reserved HS dividor1 


еј — — —] м 


__ ___ 
Peset | 77-7” "ЕНЕНЕНЕЛЕНЕНЕНЕЕСЕН 
| ви |15 | 14 [аз | 2 | п | пој [в | 7 | 6 | 4 [зат о 


HS dividorO hs mode 
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i2c_hs_mode_cfg 


Field Name Type | Set/Clear | Reset Description 
Value 


комен [sien [RO [WA [кее 7 


HS dividor1 [23: 16] | RW NA HS mode dividor for auto 
reload to adjust clock divide 
factor map to 
i2c dividorO[23:16] 


HS dividorO [15: 8] RW NA HS mode dividor for auto 
reload to adjust clock divide 
factor map to i2c_dividor0[15:8] 


5.18.5.2.8 122 VERSION 


ШІНЕЛЕЛЕЛЕЛЕДЕЛЕЗЕЛЕЛЕЛЕДЕЛЕЛЕЛЕЛІКЛЕ 
еј ш T 


Reserved 


О ОИ 
| "eset ES О ПИ В ЕКЕ К В RESI В NS ОЗ ЕВЕСТИ 
ERE 


i2c version 
Type 


i2c version 


Field Name Type Set/Cle | Reset Description 
ar Value 
веј [NA |o [Reed —  - 


i2c version [15: 0] NA 0x800 This register indicates the 
version of this IP 


5.18.5.2.9 ADDR_DVDO 


ШІШЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛІЕІЕ 


i2c high dvdO 


T 
LYNRERERERERERERERERERES EH EH 
ви Je | та [па | пе | | поје | е | 7 | е [2] 7] о» | 


i2c low dvdO 
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Т 


i2c dividorO 


Field Name Type | Set/Cle | Reset Description 
ar Value 


i2c high dvdO [31:16] | RW NA охза clock high phase 
dividor[15:0],default is Ox3D 

i2c_low_dvd0 [15: 0] RW NA Ox3d clock low phase 
dividor[15:0],default is Ox3D 


5.18.5.2.10 ADDR_DVD1 
0x00000024 i2c_dividor1(0x00000000) ADDR_DVD1 


ШЕШШ ШЕ ПЦ ЕЛ e n 


i2c_high_dvd1 


вези | КЕЕ И Ге 
ШІШЕЛЕЛЕЛЕЛЕЛЕЛЕНЕНЕЛЕЛЕЛЕЛЕНЕЛЕНЕГЕН 


i2c_low_dvd1 


i2c dividor1 


Field Name Type Set/Cle | Reset Description 
ar Value 
i2c high dvd1 [31:16] | RW NA clock high phase dividor 
[25:16], default is 0х0 
i2c low dvd1 [15: 0] RW NA clock low phase dividor 
[25:16], default is 0х0 


Note: 


Change the value of prescale register no need clock duty ratio modify .Due to the 
structure of the І2С interface, the controller uses “4*SCL” clock internally. 


Example: 
PCLK = 26MHz, desired SCL = 100khz, l2c dvd орі-0 
Low level = (2* i2c_low_dvd+ 8)/26M; 
High_level = (2* i2c_high_dvd+ 8)/26M; 
Low_level > Tlow(min); 
High_level > Thigh (min); 
Low_level + High_level =1/100K; 
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i2c_low_dvd =0х30; i2c high dvd =0x3D; 
Example: 
PCLK = 153.6MHz, desired SCL = 3.4M, 
і2с low dvd 20x10; i2c high dvd =0x04; 


PCLK = 26MHz, desired SCL = 100khz, l2c dvd орі-1 
Low level = (2* i2c low dvd- 2)/26М; 
High level = (2* i2c high ауа-- 2)/26М; 
Low level » Tlow (min); 
High level » Thigh (min); 
Low level High level -1/100К; 
i2c low dvd 20x3B; i2c high dvd =0x3B; 


5.18.5.2.11 — ADDR STAO DVD 


ЕЕЕ ЕЕЗ ЕЕЕ ЕЕЕ КЕЕ И 


Reserved i2c_stao 


i2c_stao 


T 
Peel DP) mh) PP PP) || 


i2c_sta_dividor 


Field Name Type hd Reset Description 
Value 


e esr ја 


i2c stao [25: 0] clock tHD: —— tSU STO 
phase counter num, default 
is 0x80 


5.18.5.2.12  ADDR ВТ 


ECHEIJEJEIEIEZEIEJEIEIEIEREIEIEIEZNCH 
ер ш ---------Тт- 


Reserved 
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те р = S 
Peel PPP PPP ЕР PPP. 
ви | по | та | па | 2 | о |е | | е е | |» [|] о | 


i2c_rst 


Field Name Type | Set/Cle | Reset Description 
ar Value 
эи [Ro [NA [о еее | 


5.18.5.3 Synchronizer implementation 
FIFO sync 
Txf fifo and rxf read and write clk is the same clock : і2с сік; 
Txf FIFO ctrl width :8bit, txf FIFO ctrl depth:16; 


APB bus 


Rxf FIFO ctrl width :8bit, rxf FIFO ctrl depth:16; 
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I2c slave 


Шо af г 


fifo ae r 


rxf realfull м 


timi e өрі арЫ rd hold, 


5.18.6 Application Notes 


5.18.6.1 


Skew request check 


5С9853ІЧА Device Specification 


In this design, skew request is necessarily required to be checked, which is also need to take an 
attention in the following project developments. 


For example, the skew request between pad_out_i2c_scl and pad oe i2c scl is period of the faster 
І2с clock used in project (e.g. 6ns for 153.6MHz). This can constrain the balance of different paths the 
outputs go through, so does pad out і2с зада and pad oe i2c sda. 


V0.3 


5.18.6.2 


Programming Model 
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Configure І2с device 
address (i2c_addr_cfg) 


Configure setup/hold 
time(addr_sta_dvd) 


Configure 12с device 
address (i2c_addr_cfg) 


Write i2c send data to fifo 
(i2c_tx_register) 


Configure i2c_ctl, enable 
i2c 


Configure setup/hold 
time(addr_sta_dvd) 


write read 


Figure 5-89 software control flow 


5.18.6.2.1 100K mode program examples 


І2с ск: 26M 

1. Configure i2c device address Бу i2c_addr_cfg; 

2. Configure i2c low/high phase and setup/hold time by addr_dvd and addr_sta_dvd; 

3. Configure i2c send or receive data count; 

4. write i2c send dmatx to fifo for i2c data sending operation by write i2c_tx register; 

5. i2c ctl to read or write by configure i2c ctl[3] , enable i2c and other options by 

i2c ctl register, i2c transmit start; 

for example, configure i2c_addr_cfg to 0x80 and і2с count is 0x10 ,start 100k i2c write 
operation: 

i2c addr cfg 20x80; 

i2c count 20x10; 

write data to i2c tx register; 

i2c адаг dvdO =0х00300030; 

i2c ctl =0x00088007; 

for example, configure i2c_addr_cfg to 0x80 and i2c count is 0x10 ,start 100k i2c read 
operation: 


i2c addr cfg 20x80; 

i2c count 20x10; 

read data to і2с tx register; 
i2c addr dvdO =0x003D003D; 
i2c ctl 20x0008800f; 


5.18.6.2.2 400K mode program examples 


V0.3 
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І2с сік: 48M 


Configure i2c device address by i2c_addr_cfg; 
Configure i2c low/high phase and setup/hold time by addr_dvd and addr_sta_dvd; 
Configure i2c send or receive data count; 
Write i2c send data to fifo for i2c data sending operation by write i2c_tx register; 
i2c ctl to read or write by configure i2c ctl[3] , enable i2c and other options by 
i2c ctl register, start i2c transmit; 

for example, configure i2c_addr_cfg to 0x80 and i2c. count is 0x10 ,start 100k i2c write 
operation: 

i2c addr cfg 20x80; 

i2c count 20x10; 

write data to i2c tx register; 

і2с адаг dvdO =0x00100028; 

i2c ctl -0х00088007; 


От RON 


5.18.6.2.3 HS mode program examples 


І2с сік :153.6M 
1. Configure і2с device address by i2c_addr_cfg; 
2. Configure i2c low/high phase and setup/hold time by addr_dvd and addr_sta_dvd; 
3. Configure i2c send or receive data count; 
4. Use i2c high speed mode, need configure 122 HSMODE_CFG; 
5. Write i2c send data to fifo for i2c data sending operation by write i2c_tx register; 
6. i2c_ctl to read or write by configure i2c ctl[3] , enable i2c and other options by 


i2c_ctlregister , i2c transmit start; 


for example, configure i2c_addr_cfg to 0x80 and i2c count is 0x10 ,start 100k i2c writer 
operation: 


i2c addr cfg 20x80; 

i2c count 20x10; 

write data to i2c tx register; 
i2c_hsmode_cfg=0x000a0209; 
i2c addr dvdO =0x00400078; 
і2с ctl =0x000d8417; 


5.18.6.2.4 DMA mode program examples 


Configure i2c device address by і2с addr ста; 

Configure i2c low/high phase and setup/hold time by addr dvd and адаг sta dvd; 
Configure i2c send or receive data count; 

if use i2c high speed mode, need configure i2c HSMODE CFG; 

write i2c send data to fifo for i2c data sending operation by write i2c tx register; 

і2с ctl to read or write by configure i2c ctl[3] , enable i2c and other options by i2c ctl 
register, i2c transmit start; 


for example, configure i2c_addr_cfg to 0x80 and i2c count is 0x10 ,start 100k i2c writer 


Oo © Rs 


operation: 
i2c_addr_cfg =0x80; 
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i2c_count =0x10; 

dma write data to i2c_tx register; 
i2c_addr_dvd0 =0x003D003D; 
i2c ctl 20x00088707; 


5.18.6.3 Programming Notes 

> When change І2С control register configuration , SW should ensure: 
a. tx fifo is real empty at first 

b. Then, rx fifo is real empty 

c. Change І2С control register 


оову 


DMA enable 

DMA should be configured first 
Program 126 control register; 
Write 12С_сї[0] at last 


Keypad interface 


AON has one key pad interface. And Base address is E4250000. 


Base Addr Range Addr Map Description 


V0.3 


E425 0000-E425 FFFF AON Key PAD 


5.19.1 Overview 


Here Keypad means "keypad controller" which is one APB device in ARM system. The 
keypad controller scans the external "key matrix" whose maximum size is 8 rows x 8 
columns. It scans the "key matrix" row by row and checks the keys of the row one by 
one. There are at most four keys "pressed". "released" status can be detected in the 
same time, which is the so called "multi-key detection". On the other hand, one pressed 
key can generate multi interrupts periodically to software and this mode is named the 


"long key" mode. 


For the reason that the external "key matrix" is pure mechanical, if the geometric shape 
constituted by any three "pressed keys" is a "right-angled triangle ", the keypad controller 
will detect another "inductive pressed" key. For example, if key 1 (x1, y1), key 2 (x2, y2), 
key 3 (x1, y2) are pressed then the key 4 (x2, y1) will also be detected as the "pressed" 
key. The keypad controller will check the geometric shape constituted by the three 
"pressed keys" and if above condition is detected one "error" status will be reported to 
software, which should discard current error multi-keys combination. 

Finally, low power of the keypad controller is very important. If the controller finds that none 
key is pressed in the specific time, the clock of most logic inside the controller will be disabled 
to save power and controller goes into the sleep mode. In the sleep mode controller will be 
sensitive to any change of the "key matrix". In other words, any key's press or release will 
wakes up the controller to scan the “key matrix”. 
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5.19.2 Features 
е Support maximum 8 row x 8 column key matrix and size is programmable 


5.19.3 Signal Description 
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PAD 
(Internal 


output buf 
Oe Prax 


Keyout 0 
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Support at most four keys detection under "ти Кеу" mode 
Support “long key” or “single key” mode for any pressed key 
Support “right-angled triangle” geometric shape detection for the pressed keys 
Support sleep mode to save power 

Support programmable “де-роипсе" time for key’s press and release 

Support programmable I/O polarity 
Support programmable scan speed 
Support detecting GPIO connection with one row multi columns 


PAD 
(Internal 


| A Pullups) 


3 


Кеуош 1 


Кеуош 2 


Keypad 


Controller 
Keyout 3 


Keyout 4 


Keyout 5 


Keyout 6 


Wee 


Keyout 7 


> 
А» 
— 


Keyin 


Keyin 


Keyin 


Figure 5-90 Keypad connection with external key matrix 


The above diagram shows how to interface the keypad controller and the key matrix with 
pad internal pull-up resistance when the key matrix is 8 rows x 8 columns. For key 
matrix, the input is keyout 0 ~ keyout 7 and the output is the keyin 0 ~ keyin 7. Every 
keyout signal can be enabled or disabled. The keyout signal will be forced to be "low 
level" when it is enabled and only one keyout should be enabled at any time during 


scanning. 
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5.19.4 Function Description 


ter configure 
if pad out row[7:0] 


row. out[7:0] pad oe row[7:0] 


Key status busy[3:0] 


en row[7:0] 


en. col[7:0] row 32] Key value 
coL in p упт Array scan capture Key dect НЕ 
cpl reg[7:0] 1 
pad in col[7:0] | || 


int_req_kpd 


Sleep scan 


пс сік 
control Key4 dect 


rst_rtc_n Key4 int 


Figure 5.19-2 Keypad function diagram 


The FSM is used to detect the key press, release and long key press, the initial state is in the RELEA. 
Each state will be explained in the follow: 


RELEA: the key state in the idle 

PDBOU: detected key press after stable a debounce time, the state will jump to relea or press 
PRESS: key is in the state of press 
RDBOU: detected key release after stable a debounce time, the state will jump to rbusy or press 


RBUSY: the key release int generated and will jump to relea until keypad int clear 
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| rst rtc n 


Key уаше==1 && 
(debounce time arrive) 


Key уаше--0 


Figure 5.19-3 Key status logic state machine 


When a single button is pressed, after the debounce time, the key press int will be assert, similar with key 
press, key release int will be assert when key state from press to release. 


key pressed 


СММ DU] 


debounce time 


debounce time 


key pressed status 


keypad IRQ 


key pressed IRQ 


key released IRQ 


Figure 5.19-4 Single-key mode 


If the long key mode enable, the key pressed more than the specified time, one pressed 
key can generate multi long key interrupts periodically to software until the key released. 
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Кеу0 pressed 


ШИ ШП Г 


debounce time debounce time 


Кеу0 pressed status long key cycle time 


long key во long key по long key IRQ 


Figure 5.19-5 Long-key mode 


keypad IRQ 


keyO pressed IR 
yl p Q Кеу0 released IRQ 


The scan time of each key is not overlapping, so the interruption of each key is independent. 


keyÜ pressed 
debounce time debounce time 


keyl pressed status 


key0 pressed IRQ / кеу] pressed ТЕО 


key0 rekased IRQ keyl rekased IRQ 


Figure 5.19-6 Multi-key mode 


In order to reduce chip PAD, GPIO only uses one switch to connect Кеут0 and GND. 
Comparing with Figure1.1-1, row scan output signal Keyout is not used. If r3p0 version 
KPD works in GPIO connection showing as following. r3p0 version KPD will detect two 
keys pressed, but there is only one key is pressed actually. If we press two keys, it 
shows four keys was pressed. 
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D r3p 

CND N KEYINI Old KPD«so 
NS KEY INO KPD 

GND ————__—_ Process 


Core 


KEYOUTI 


KEYOUTO 


Figure 5.19-7 GPIO connection with old KPD (r3p0) 


In order to support detecting one row multi columns GPIO connection, we increase eight 
MUXSs in KPD IP(each column increases one MUX), shown as Figure1.1-8. This makes 
each column Keyin signal is effective only when row scan Keyout signal is effective, so 
that the new version KPD can support one row multi columns GPIO connection. 


KEYINI New_KPD со) 


GND 
KEY INO KPD 
GND Process 
Core 


(No modified) 


KEYOUT1 


KEYOUTO 


Figure 5.19-8 r4p0 KPD modification strategy 


The key A, key B, key C are pressed then the key D will also be detected as the “pressed” key. The 
keypad controller will check the geometric shape constituted by the three “pressed keys” and if above 
condition is detected one “error” status will be reported to software. 
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Figure 5.19-9 Keypad detected опе “error” status 


5.19.5 Control Registers 


5.19.5.1 


Memory map 
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ш.(е- ре o 


0х0010 KPD_INT_CLR Keypad INT clear register 
0x0018 KPD_POLARITY Keypad I/O polarity control register 


0x001C KPD_DEBOUNCE_CNT Keypad de-bouncing time configuration 
eee 
0x0020 KPD_LONG_KEY_CNT | Keypad long-key time configuration register | long-key time configuration register 
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А и оо 
0х0024 KPD_SLEEP_CNT Keypad sleep wait time configuration 
register 
0x0028 KPD_CLK_DIVIDE_CNT Keypad scan clock division coefficient 
register 


5.19.5.2 Register Descriptions 


5.19.5.2.1 KPD_CTRL 


0x0000 Keypad global control KPD_CTRL 


Bee Е ee Eee eee as 
KPD | KPD | KPD | KPD | KPD | KPD 


KPD 
Reerved 


| Туре | 


| мм | ВА | R/W 
 АЕЛЕ ДЕЗЕ В ЕЕ Е ЕВ ВС ІН 


Reerved 


| Туре | 


Неја Мате R/W | Default | Description 
Value 


KPD_ROW7_EN [23] LM  — bit for row 7 
KPD_ ROW6_EN [22] Enable bit for row 6 
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KPD_COL2_EN [10] Enable bit for column 2 
KPD COL1 EN ај —|RW[|tbi | Enable bit for column 1 
KPD COLO EN Шан Enable bit for column 0 
га а [ne [шшш ы 


КРО EE KEY_EN 2 RAN | 160 When set to 1, keypad can enter long key mode 
if a key is pressed for a long time 

KPD SLEEP EN [1] RAN When set to 1, the keypad can enter sleep 
mode if there is no key press for a certain time. 
The scan will stop until there has a press pulse. 


RAN | 150 Keypad global enable signal. Set to1 will make 
whole keypad work by generate the clk en 
signal to do scan and other process. 

Notice: port signal кра eb directly generates 
RTCLK clock gating. 


5.19.5.22  KPD INT EN 
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[moms — [кормом — 1 
ЕСЕЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 
LIMEN RN 


Type 


Reserved 


| Type | 


N N N N N N N N N N N N 
Ee | [e per por per por e [er e [er [m [e 


ШІ — — С |» | о > | о „о“ ~ | о | о [| о | | 
Рано Bit (Rw _____| пезељуае | Description | 


| ena m СИИ 


KPD4 LONG . 


KEY INT EN 


КРОЗ LONG . 


KEY INT EN 


KPD2 LONG . 


KEY INT EN 


KPD1 LONG 


KEY INT EN 


KPD4 RELEA | 


INT EN 


KPD3 RELEA 


INT EN 


KPD2 RELEA 


INT EN 


V0.3 


[11] Keypad long-key interrupt enable 
for No.4 


[10] Keypad long-key interrupt enable 


for No.3 


Keypad long-key interrupt enable 
for No.2 


Keypad long-key interrupt enable 
for No.1 


AN Keypad release interrupt enable 


for No.4 


Keypad release interrupt enable 
for No.3 


Keypad release interrupt enable 
for No.2 
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KPD1_RELEA_ Keypad release interrupt enable 
INT_EN for No.1 


KPD4 PRESS _ Keypad press interrupt enable for 
INT EN nee 


КРОЗ PRESS _ Keypad press interrupt enable for 
ИМТ EN Nos 


KPD2 PRESS _ Keypad press interrupt enable for 
INT. EN NOIRS 


KPD1 PRESS _ Keypad press interrupt enable for 
INT EN мо 


5.19.5.23 КРО INT RAW STATUS 


0x0008 Keypad interrupt raw status RED NTRA ж 


 ЕЕЕЛЕІЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕІКІЕІЕІЕІ 
| ЕЕ 


Reserved 


NT | NT | NT | NT 
ТА о сно во іно но [но бло но іно іно [но о | 
L1 o |: | | | :| |: ||: (|: : 


а | юр mme 


KPD4_LONG_ [11] Keypad long-key interrupt for 
KEY_INT br 
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KPD3_LONG_ Keypad long-key interrupt for 
KEY. INT Mod 


KPD2 LONG . Keypad long-key interrupt for 
KEY. INT Nee 


KPD1_LONG_ Keypad long-key interrupt for 
KEY_INT Мол 


KPD4 RELEA Keypad release interrupt for 
INT No.4 


KPD3 RELEA Keypad release interrupt for 
INT No.3 


KPD2 RELEA Keypad release interrupt for 
INT No.2 


KPD1 RELEA Keypad release interrupt for 
INT EN Mon 


KPD4 PRESS Keypad press interrupt for No.4 
INT 


КРОЗ PRESS _ Keypad press interrupt for No.3 
INT 


KPD2 PRESS. Keypad press interrupt for No.2 
INT 


KPD1 PRESS _ Keypad press interrupt for No.1 
INT 


5.19.5.24 КРО INT MASK STATUS 
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KPD_INT_MASK_STA 
TUS 


| em | за | 30 | 29 | 28 | 27 | 26 Los | 24 | 23 | 22 | 21 | 20 | 1о | 16 | 17/16, 
Name /«— |? ы 


0x000C Keypad interrupt mask 


Reserved 


Type 


NT | NT | NT | NT 
ES _ —EIEALZLSEN. a cELBEORESLA 
(нее ë : | : | : | : | С| ~ > | о |о| о |о| о 


d- Name R/W Reset Description 
Value 
о а Ч ро аа UU UO 


KPD4_MASK_LONG No.4 keypad long-key interrupt 


masked by long-key interrupt 

Bey INT enable. 

KPD3_MASK_LONG No.3 keypad long-key interrupt 
masked by long-key interrupt 

ЕЦ enable. 


KPD2_MASK_LONG No.2 keypad long-key interrupt 
masked by long-key interrupt 
KE vhi] enable. 


KPD1 MASK LONG No.1 keypad long-key interrupt 
masked by long-key interrupt 
КЕЛ enable. 


KPD4_MASK_RELEA No.4 keypad release interrupt 
masked by release interrupt 
enable. 


KPD3_MASK_RELEA I8 __|о |000 No.3 keypad release interrupt 
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masked by release interrupt 
enable. 


KPD2_MASK_RELEA No.2 keypad release interrupt 
INT masked by release interrupt 
enable. 


KPD1_MASK_RELEA No.1 keypad release interrupt 
masked by release interrupt 
INTEN enable. 


KPD4 MASK PRESS No.4 keypad press interrupt 
INT masked by press interrupt 


enable. 


KPD3 MASK PRESS No.3 keypad press interrupt 
INT masked by press interrupt 
enable. 


KPD2 MASK PRESS No.2 keypad press interrupt 
INT masked by press interrupt 
enable. 


KPD1 MASK PRESS No.1 keypad press interrupt 
INT masked by press interrupt 
enable. 


5.19.5.2.5 KPD INT CLR 
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ЕЕЕ СТ ET 
ЕСЕЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕНЕЛЕЛЕЛЕЛЕІ 
LIMEN RN 


Reserved 


Type 


БАНИ e pe [e pe [e p p pe |зе |е |зе|зе- 


— Т7 moe em —— 


KPD4 LONG Write 1 to this bit will clear the 


No.4 key long-key interrupt raw 
KEY INT CLR status. 
КРОЗ LONG . Write 1 to this bit will clear the 

No.3 key long-key interrupt raw 
KEY INT CLR status. 


KPD2_LONG_ Write 1 to this bit will clear the 
No.2 key long-key interrupt raw 
KEY_INT_CLR status. 


KPD1-LONG_ Write 1 to this bit will clear the 


No.1 key long-key interrupt raw 
KEY_INT_CLR statis. 


KPD4 RELEA Write 1 to this bit will clear the 
No.4 key release interrupt raw 
INT BER status. 


KPD3 RELEA Write 1 to this bit will clear the 
No.3 key release interrupt raw 
ДЕ status. 
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KPD2_RELEA_ Write 1 to this bit will clear the 
No.2 key release interrupt raw 
INT SLE status. 


KPD1 RELEA Write 1 to this bit will clear the 
No.1 key release interrupt raw 
INT GER status. 


KPD4 PRESS. Write 1 to this bit will clear the 
INT. CLR No.4 key press interrupt raw 


status. 


КРОЗ PRESS _ Write 1 to this bit will clear the 
No.3 key press interrupt raw 
INTER status. 


KPD2 PRESS _ Write 1 to this bit will clear the 
No.2 key press interrupt raw 
ШОН status. 


KPD1 PRESS. Write 1 to this bit will clear the 
No.1 key press interrupt raw 
INT-GER status. 


5.19.5.2.6 KPD POLARITY 
0x0018 Kpd row column polarity KPD POLARITY 


| em [sr [30 | 20 [28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 |19 | 16 | 17/16, 


Reserved 


[a И 
Peset | ЗА о ИЕН о Је 81512] ЕВ 2] 8 L9] 
ЖЕЛ s TR ЕА Pt o ЕС А А ЛЕ ЕЯЕИЕЯ И 


KPD_COLUMN_POLARITY KPD ROW. POLARITY 


нең НЕЛИ ШИ ЕВН а ГТ ЕН СИ ЕВ м 


оо ЕНА м e p pe — 


KPD_COLUMN_ | [15:8] 8'hFF Column input xor with this value 
to generate the internal column 

РОБА input. This register is used to 
control the column input polarity. 
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КРО_ВОМ/ _ | Internal row output xor with this 
POLARITY value to generate row output. 


This register is used to control 
the row output polarity. 


5.19.5.2.7 KPD_DEBOUNCE_CNT 


0x001C Kpd press and release de-bounce time control register KPD DEBOUNCE ! es 


ra [a= [Га Га Гаа Га Га а Гаю eee 


Reserved 


ИШ Н ү 
| нега ЕШ 5 | о о а | о | о о ЕИ ИЕ ЕНА 
ЖОШ REE ГИ ВЕ ЕВ ССИ ЕЛС РЕКИ ВС 
[Name | — 0  — Ем 


KPD DEBOUNCE CNT 


[mss [о [о [meme — — — — 


KPD_ — CNT | [15:0] 16'10080 Counter for de-bounce time 

It is the function of scan array 

size and clock divider number. 

Default value: 165ms when 

clk_divider is 0 and 42 keys 

are enable(7*6 array) 

The calculation method is: 

y(ms)= (x +1) * array. size 
/(32.768/(clk div num 
1)) 


5.19.5.2.8 KPD LONG KEY CNT 
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0x0020 Kpd long key time control register DEL - 


| em | за ioo | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 1о | 16 | 17/16, 
L3. .. 


Reserved 


KPD_LONG_KEY_CNT 


Dine. 
ІЕИКИКИКИННЕЕЕНЕНЕБЕНЕНЕНЕНЕШЕЛЕН 


АЕ: m СВИ С 


KPD_LONG_KEY_CNT | [15:0] 16'h0400 Counter for long key time 

It is the function of scan array 

size and clock divider number. 

Default value: 1.34s when 

ск divider is 0 and 42 keys 

are enable(7*6 array) 

The calculation method is: 

y(ms)= (x +1) * array. size 
/(32.768/(clk div num 
+1)) 


5.19.5.2.9 KPD_SLEEP_CNT 


0x0024 Counter for enter sleep mode enable(from no key press) KPD_SLEEP_CNT 


BESSEREN ИЕ ДЕ ЕЛ ЛЕ И ШЕЕ ИИ 
си = БЕН 


KPD_SLEEP_CNT 


ШІЕКЛЕЛЕЛЕЛКЛЕЛЕНЕНЕНЕНЕЛЕНЕЛЕЛЕНЕН 
С” 


KPD_SLEEP_CNT 


С 
е | Го С СО ОС ОСЗ СО ОС ОС ОС ОС ОС О ОС ОС СО 


| Е мате et (АМ | Peset value 
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KPD_SLEEP_CNT ate 0] 231080000 Counter for enter sleep mode 
enable(from no key press) 
It is not the function of scan 
number and clock divider 
number. 
Default value:16.384s 
Ү(тѕ)=(х+1)/32.768 


5.19.5.2.10 КРО CLK DIVIDE СМТ 


0х0028 Кра scan clock divider coefficients configuration register "QD ЗЕК DIVIDE | = 


re Teele Га [а а Га Га Га а lee eee 


Reserved 


Reserved KPD_CLK_DIVIDE_CNT 


KPD_CLK_DIVIDE_CNT | [7:0] Clk_divider[7:0], divide RTCLK 
(32.768 kHz) used for keypad. 
Can slow down keypad’s work 
speed. 
The RTCLK will be divided (cnt 
+ 1) times 


5.19.5.2.11 KPD_KEY_STATUS 
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faele e [ae [alaja aaa e e n e 


04 D3 
Е КРРА | т СМ Ка ка КРРА | = CN | _K | KPD3_ ee CN кн ка KPD3 | T CN 
EY EY 


_К | KPD2 ROW CN | Ве | KPD2 COL CN | | 
EY т 8 т 


Туре [о вю Ш вс | раду у ът vo 
a ве ЕЕ 


Value 
Penes [m [e ho Су И 
eso [эш Te [гып errorae 
ЕНЕТІН (ЖЕН БЕНЕН ГЕННЕН 
rocco om 77 mes [PO [ып Т 
зн srs qm [э СИНИ ССИ 
зло uem [FO [гып разумна _ 
О qm qm p ем 
eme mem [e [ып ТИ 
мегеүзе qm [e |0 ГИ 
mes mem [PO [ып И 
|______| e p mem БЕНЕН 
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KPD2_COL_CNT [10:8] FRO | 36111 No.2 key column coordinate 
KPD1_KEY_STS т | | No.1 key is pressed status. 
KPD1_ROW_CNT [6:4] БИЕ 39111 No.1 key row coordinate 


KPD FOUR KEY CROSS [3] Set to 1 indicates that when 4 
keys are all pressed, these 
keys can be constructed into 
right-angled coordinate 

KPD1 COL CNT [2:0] LM 3'b111 No.1 key column coordinate 


5.19.5.2.12 КРО SLEEP STATUS 


0x0030 Keypad sleep status register KPD SLEEP · ~ 


[иж Te Г Га Г Га Га Га Ге Ге eee 


Reserved 


2 


| Type | 


= ита _|ви [т [Reset Vatu 
ра [e p o mm 


KPD SLEEP STS Set to 1 shows keypad is in 
sleep state, 0 shows in common 
scan state 


5.19.5.2.13 КРО DEBUG STATUS!1 
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0x0034 Kpd debug status1 register eee к 


re аэ а Гә а Гаа Га [Га а Гы еерее 
Мапе ШИН 


Reserved 


am i И в == oe БЕ 


БЛ 


г атт m шш ——— Reserved 


KPD_ROW_CNT [10:8] Current scanning key’s column 
coordinate 


KPD_COL_CNT — — 4] Current scanning o NN row 
coordinate 


KPD KEY VALUE E и анан Keypad scanning flag, active 
high. 


5.19.5.2.14 КРО DEBUG STATUS2 
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0x0038 Keypad debug status2 register KFD DEBUG ат 


Ce аэ [а Гаа Гаа Га Га Гара еерее 


KPD_KEY4_STATE (БЕРЕКЕ KPD_KEY3_STATE 


KPD_KEY2_STATE KPD_KEY1_STATE 


[Reset ЕНЕНЕНЕНЕЕ —— НАЗ 


[ dem ор Ки 


KPD_KEY4_STATE | [28:24] 5500001 Key state 4 FSM’s state 
The same as above 


KPD КЕУЗ STATE mm. 16] 5500001 Key state З FSM’s state 
The same as above 
| | mem |0 fo qnem | 


KPD KEY2 STATE | [12:8] 5500001 Key state 2 FSM’s state 
The same as above 


го о qmm 


KPD_KEY1_STATE — E 0] 5500001 Key_state_1 FSM’s state 
00001: release state 
00010: press de-bounce state 
00100: press state 
01000: release de-bounce state 
10000: release busy state 
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5.19.6 Application Notes 


Initial configure register 


kpd interrupt 
request? 


key press/release int Long key int 


press/release int? 


Respond the 
event then clr long 
key int 


Capture the key 
value then clr int 


Figure 5-91 software control flow 


Initial the configure registers: 


Note: 


V0.3 


1. 
2. 


Set the int enable. (KPD_INT_EN: 0х0004) 


Configure counter register , you can also use the default value.(KPD_DEBOUNCE_CNT: 
0x001c; KPD_LONGKEY_CNT: 0X0020; KPD_SLEEP_CNT: 0x0024; 
KPD_CLK_DIVIDE_CNT: 0x0028) 


Configure the polarity register, depend on the physical connection. (KPD_POLARITY: 
0x0018) 


Load a initial value to counter. (TMR_LOAD: 0x0204) 
Set the kpd enable. (KPD_CTRL: 0x0000) 


Support four key detect means kpd can detected four key press event at the same time. 
Kpd_four_key_cross is used to detect a error status. The right-angled triangle require the 
3 key press be in the same row and the same col. 

Key status register assigned by the key detect order. 

Be careful, r4p0 KPD only supports detecting one row multi columns GPIO connection. 
Configure 0x0000(KPD_CTRL)register’s bit23~17 to "O"(only гомо is enable). Multi rows 
multi columns GPIO is not supported in r4p0 KPD. 
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5.20 PWM 


AON has one PWM interface. And base address is E4260000. 


Base Addr Range Addr Map Description 


E426_0000~E426_FFFF AON PWM 


5.20.1 Overview 
Pulse Width Modulation (PWM) is used to control a ringer or buzzer or LCD lights. The PWM can output 
0%~100% duration waves for kinds of applications. 


5.20.2 Features 
@ Support clock pre-scaling, from 1 to 256; 
е Support configurable duty ratio, it can cover 0%~100%; 


5.20.3 Function Description 
A PWM functional block diagram is shown below. 
—CLK ње Div Ка. Duty(Modei) мы Tone МОЛ, 
T Т” онны 
АРВ 
Regs 
Figure 5-92 PWM Block Diagram 
A PWM timing diagram is shown below. 
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CLK 


Prescaled 


CLK 


PWM 


Prescaled 
CLK 


Duty RN 


ra 
Mod+1 


Duty Ratio = Duty/(Mod+1) 


Tone 
CLK 


PWM 


Tone 


PWM_OUT 


5.20.4 


5.20.4.1 


3 
T LK 
one C 


1 
Tone Pattern 
(32bits) 


PWM_BASE_ADDR 


Offset -— 

аа [Name © | pesenption O 
0x0000 PWM_PRESCALE PWM prescale 
0x0004 PWM_CNT PWM counter 


Figure 5-93 PWM Timing Diagram 


If pre-scale register is P, and mod counter register is M, and duty cycle register is D, then output period 
To iS Так * (P+1) * (M+1), and active output period Tact is Тек * (Р+1) * D, and duty ratio is D/(M+1). 


Control Registers 


Memory map 


0x0008 PWM DIV PWM tone divider 
0х000С РАМ РАТ LOW PWM pattern low bits 
0x0010 PWM_PAT_HIGH PWM pattern high bits 


V0.3 
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5.20.4.2 Register Descriptions 


5.20.4.2.1 PWM_PRESCALE 
Description: PWM prescale coefficient for work clock. 


0x0000 PWM prescale coefficient PWM_PRESCALE 


Reserved || PWM_PRESCALE 


R/W 


ЕЛ | mw NN 


Field Name Type | Reset | Description 
Value 


PWM_BUSY [15] ТО PWM status 
0- idle; 
1- busy. 


|________| ва) [RO јо | Reserved — | 


PWM_EN R/W Tho PWM enable 
0: disable; 
1: enable. 


PWM PRESCALE | [7:0] PWM prescale coefficient. 


5.20.4.2.2 PWM_CNT 
Description: PWM counter. 


(ЕЕ ПА Fe АП] 
| Мате | и т ыс (| || 


PWM_DUTY PWM_MOD 


туре нн 


Field Name Type | Reset | Description 
Value 

PWM_DUTY [15:8] PWM duty counter. 

PWM_MOD [7:0] PWM mod counter. 


5.20.4.2.3 PWM DIV 
Description: PWM tone divider. 
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ШІНЕЛЕЛЕЛЕЛЕШЕЛЕНЕНЕЛЕНЕЛЕНЕНЕНЕНЕН 
Кај == 


PWM_DIV 


Field Name Type | Reset | Description 
Value 


PWM_DIV [15:0] | RW |16h0 | PWM tone divider. 


5.20.4.2.4 PWM_PAT_LOW 
Description: PWM pattern low part. 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕНЕНЕЛЕНЕНЕНЕНЕНЕНЕН 
јон 


PWM_PAT_LOW 


Field Name Type | Reset | Description 
Value 


PWM РАТ LOW _ | [15:0] 16Һ0 | PWM pattern low part. 


5.20.4.2.5 PWM PAT HIGH 
Description: PWM pattern high part. 


в е е е е Гере ге Геге] 
С не 


PWM РАТ HIGH 


Field Name Type | Reset | Description 
Value 


PWM РАТ HIGH  |[15:0] 16'h0 | PWM pattern high part. 
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5.20.5 Application Notes 


Before turning on “PWM_EN” of PWM_PRESCALE, software should configure all others control registers, 
when all configurations are ready, set “РММ ЕМ” to 1 to start the PWM output. 


5.21 BIADVFS CONTROL 


AON bia DVFS base address is E4270000. 


Base Addr Range Addr Map Description 


E427_0000~E427_FFFF AON BIA DVFS 


5.21.1 AON TOP BASEIA DVFS RF Register Address Мар 
Base address: 0xE4270000 

Base address (Set Reg): 0хЕ4271000 

Base address (Clear Reg): 0xE4272000 


[oer [wme је 
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5.21.1.1 BIA DVFS CTRL 


0x00000000 BIA DVFS CTRL(0x00301211) BIA DVFS CTRL 
0x00001000 BIA DVFS CTRL SET BIA DVFS CTRL SET 


0x00002000 BIA DVFS CTRL CLR BIA DVFS CTRL CLR 


ЕН ЕЕ e e ee e peee 
L 


CT CT 
Reserved S 
KE 
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ка) | зе 
ЕЕ 
Ел 


CPUCLKO | CPUCLKO | CPUCLK1 | CPUCLK1_ 
FREQ 4 S FREQ DE FREQ 4 S FREQ DE 
EL F SEL EL F SEL 


TABLE M 
ODE 


п a se са ЕЗ ЕЗІ ЕЗІ 


BIA_DVFS_CTRL 


Field Name Type | Set/Cle | Reset Description 
ar Value 


meme mme је 


CPUCLK LOCK . = — 

PHASE 0: срискол lock iis not controlled by 
PMU's cgm en, lock is ready before 
czclk/xclk/icclk at boot 
1: after all clocks are ready, assert 
cpuclkO/1 lock i 


DVFS TABLE LO | [20] RW S/C 0x1 LOCK DVFS TABLE 
Ck 0: SW can write DVFS table value 
1: SW can't write DVFS table value 
CTL DIS2EN NO | [19] RW S/C DVFS DON'T WAIT FROM DISABLE 
МАТ ТО ENABLE 
0: auto-control 
1: use MPLL's interface control, MPLL 
not go into DISCONNECT state 


CTL RELOCK В | [18] |RW 9с [о |SELECTONE RELOCK MACHANISM 
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EQ_SEL 0: HW protect relock require un-loss 
1: BIA protect relock require un-loss 


Del . EN SIMUL | [17] CONTROL MPLL's ENABLE 
SIMULTANEOUS 
0:use PLL PWRON INTERVAL to 
make MPLLO/1 enable at different time 
1 : permit MPLLO/1 enable at the same 
time 


СТ. WAKEUP ТІ | [16] CONTROL MPLL'S OUTPUT WHEN 
MING WAKEUP 


0: don't care MPLL's output sequence 
1: MPLLs output at the same time when 
WAKEUP 
CPUCLKO FREQ | [15:14] CPUCLKO MUX SEL WHEN DVFS 
.4 SEL CODE 4; 
When DVFS code 4, сриско is 312MHz; 
0: 312M from MPLL2(CZPLL); 
1: 312M Нот MPLLO; 
2: 312M from MPLL1; 
CPUCLKO MUX SEL WHEN DVFS 
CODE is not 4; 
0: from MPLL2(CZPLL); 
1: from MPLLO; 
2: from MPLL1; 


CPUCLKO FREQ | [13: 12] 
DEF SEL 


CPUCLKO MUX SEL WHEN DVFS 
CODE is not 4; 


0: from MPLL2(CZPLL); 
1: from MPLLO; 
2: from MPLL1; 


TABLE MODE [7: 6] S/C CPUO/1 use which DVFS Control 
210: CPUO use dvfs table 0, CPU1 use 
dvfs table 1; 
2'h1 : CPUO use dvfs table 1, CPU1 use 
dvfs table 0; 
2'h2 : CPUO use dvfs table 0, CPU1 use 
dvfs table 0; 
2'h3 : CPUO use dvfs table 1, CPU1 use 
dvfs table 1; 


Dwscwoe [m [т se [o Ги 
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CPUCLK1 FREQ 
. DEF. SEL 


CPUCLK1 FREQ | [11: 10] $/С CPUCLKO MUX SEL WHEN DVFS 
.4 SEL CODE 4; 
When DVFS code 4, сриско is 312MHz; 
0: 312M from MPLL2(CZPLL); 
1: 312M from MPLLO; 
2: 312M from MPLL1; 
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CTL_PLL_NO_PD | [4] MPLL POWER DOWN WHEN CLOCK 
DISABLE; 
0 : три is power down when bia require 
no clock; 


1 : три still have power when bia 
require no clock; 


only PMU control mpll's pd 


BIA DVFS RESE | [3] FORCE DVFS STATUS TO DEFAULT; 
T 1 : Force DVFS to initial status, only rise 
edge is vaild; 
After reset, need write back to 0 


CTL DVFS USER DVFS USE USER TABLE; 
-SET 0 : DVFS use default table, the table 
can't be configured; 


1 : DVFS use user set table, the table 
can be configured; 


CTL REFPLL SY DVFS DON'T CARE MPLL2 VCO's 
NTHLOCK DONT LOCK STATUS; 
-САНЕ After MPLL2 is locked, just enable 
MPLLO/1 
0 : When mpll2 is lock status, dvfs can 
be goingon; 
1 : Don't care mpll2's lock status, only 
use clkslice status. 


CTL SYNTHLOC DVFS DON'T CARE MPLL VCO's LOCK 
K DONT CARE STATUS; 
0 : When mpll is lock status, dvfs can be 
goingon; 
1 : Don't care тр!"5 lock status, only use 
clkslice status. 


5.21.1.2 BIA DVFS WAIT TIMEO 


0x00000004 BIA DVFS WAIT TIMEO(0x02020200) BIA DVFS WAIT TIMEO 


0x00001004 BIA DVFS WAIT. TIMEO SET icu еа 


0x00002004 BIA DVFS WAIT. TIMEO CLR BIA: ка is AIME 


ИСИЕЛЕЛЕЗЕЗЕЛЕЗЕЗЕЗЕЗЕЗЕЛГЗЕЛЕЗЕЛЕЗ 
| Мате | ____ торылуошм | 


REQ DELAY CNT NUM DOING DELAY. СМТ NUM 


ви |1 ла [яз то (1и [ло [о (в [т [о {5 [а [з 2 | 
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С ee 
res |" [о Пе КЕКЕ СЗ ЕТЕ 


BIA_DVFS_WAIT_TIMEO 
Field Name Type | Set/Cle | Reset Description 
ar Value 

REQ DELAY ON | [31:24] | RW S/C 0х2 CONTROL DVFS TIMING; 

T. NUM The time between receiving 
cpuclk relock. req's posedge and de- 
asserting cpuclk lock 

DOING DELAY C |[23: 16] | RW S/C 0x2 CONTROL DVFS TIMING; 

NT. NUM The time between receiving 
cpuclk relock req's negedge and 
changing PLL's parameter 

CAL DELAY ONT | [15: 8] RW S/C 0x2 CONTROL DVFS TIMING; 

-NUM The time between changing PLL's 
parameter and asserting PLL's cal_clr 


ema јо [б в 1 — | 


5.21.1.3 BIA DVFS WAIT TIME1 
| 0х00000008 | BIA DVFS WAIT TIME1(0x00006808) BIA | | BIA DVFS WAIT TIME: | WAIT TIME1 


0x00001008 BIA DVFS WAIT. TIME1 SET BIA | ER „МАТ TIME1 


0x00002008 ВА DVFS WAIT. TIME1 CLR BIA | i IB te TIMET 


[вата Ге Га s Ts Tu [s]2 аа TT YT 


Ри DISCONNECT4 NUM PLL DISCONNECTO NUM 


s 


ЕЛЕПЕЛЕЛЕЛЕЛЕНЕЛЕЛЕЛЕЛЕНЕНЕЛЕНЕН 
| Мате | РЦ. PWRON INTERVAL LOCK DELAY. СМТ NUM 
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BIA_DVFS_WAIT_TIME1 


Field Name Type | Set/Cle | Reset Description 
ar Value 


PLL_DISCONNEC | (31: 24) CONTROL PLL EXIT DISCONNECT 
T4 NUM TIMING 
When MPLL exit disconnect to PD, it 
consume some time. 
Depending on PMU's clock rate 
default value 8'h8 is about 6.4us 
exit from code 4 


PLL DISCONNEC | [23: 16] CONTROL PLL EXIT DISCONNECT 
TO NUM TIMING 
When MPLL exit disconnect to PD, it 
consume some time. 
Depending on PMU's clock rate 
default value 8'h8 is about 6.4us 
exit from code 0 


PLL PWRON INT CONTROL PLL POWER ON TIMING; 


ERVAL The interval time between two MPLL 
power on. 


It prevent rush current. 
8'h68 is about 10us 


LOCK DELAY C : CONTROL DVFS TIMING; 


NT. NUM The time between clkslice stable and 
asserting clkslice enable 


5.21.1.4 BIA DVFS TABLEO CTL 
| 0х00000010 | BIA DVFS TABLEO CTL(0x00010202) BIA | | BIA DVFS ТАВІЕО СТІ. | TABLEO CTL 


0x00001010 ВА DVFS TABLEO СТ! SET PA P TETTE СТАВЦЕО СТЬ 


0x00002010 BIA DVFS TABLEO CTL CLR ашады c 


| " |з1 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


| BIA FREQ 0 CODE BIA FREQ 0 REFDIV 
ed 
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реј = |. = | 
ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕНЕЛЕЛЕЛЕЛЕНЕНЕЛЕНЕН 


BIA FREQ 0 MDIV BIA FREQ 0 CLKSLICEO DIV 


CO © шт с 
вези | о [о ЕЛ 


BIA DVFS TABLEO CTL 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Броје Це и 
ВА FREQ 0 CO | [29: 24] BIA == s frequency code; 
DE Default value is belong to intel's spec; 
Close MPLL's output clock 
ксі” Ге ЕТЕШ 0 
BIA FREQ 0 CL = MPLL output clock's enable; 
КЭНЕ ENABL 0 : disable MPLL output clock; 
1 : enable MPLL output clock; 
BIA FREQ 0 RE | [21: 16] MPLL refence clk divider 
FDIV Fref eff = Fref / refdiv 
BIA FREQ 0 MDI | [15: 8] MPLL's multiple frequency factor; 
V Fvco = Fref eff * (MDIV + FDIV/2^24) 
BIA FREQ 0 CL | [7:0] RW S/C 0x2 MPLL output clock's post-div factor; 
KSLICEO_DIV Fout = Fvco / clksliceO div 


5.21.1.5 BIA DVFS TABLEO CAL 
| 0х00000014 | BIA DVFS TABLEO CAL(0x00330C5C) BIA | | BIA DVFS TABLEO CAL | TABLEO CAL 


0x00001014 BIA DVFS TABLEO CAL SET BIA. EUIS STABLEO- CAL 


0x00002014 ВА DVFS TABLEO CAL CLR BIA_DVFS_ dm as CAL 


ECNEIJEIEIJEJEJEJEIEIEIEJEREJEIEIERE 


E ___ — 
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BIA FREQ 0 CALVCOMEASCOUNT BIA FREQ 0 CALVCOHSCOUNT 


| Name | 

| тле ИН ЕЕ 0 _ у. f 
ци  ц =° | =c | ESNS 
| Reset | о | о | о | о OOGO | | ој |" |" | ој] 


BIA DVFS TABLEO CAL 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ага јео реј ү — — — —  — 
BIA FREQ 0 FA | [21] RW S/C 0х1 МР1 fast end internal loopback 
STREF_EN parameter 
BIA FREQ 0 FE | [20] RW S/C 0х1 МР1 fast end internal loopback mode 
FB_EN enable 
BIA FREQ 0 МО | [19:16] | RW S/C 0x3 MPLL intergral filter modulator clock 
DDIV divider 


BIA FREQ 0 CA | [15: 8] RW S/C Oxc MPLL VCO calibration parameter 
LVCOMEASCOU 

NT 

BIA FREQ 0 CA | [7:0] RW S/C 0x5c MPLL VCO calibration parameter 
LVCOHSCOUNT 


5.21.1.6 BIA DVFS ТАВІЕ4 CTL 
| 0х00000018 | BIA_DVFS_TABLE4_CTL(0x3C010104) ВА | | BIA_DVFS_TABLE4 CTL | TABLE4 CTL 


0x00001018 BIA DVFS TABLE4 СТІ. SET SA ee soe 


0x00002018 BIA DVFS TABLE4 CTL СІН м 


ИСИЕЛЕЛЕЗЕЗГАЕЗЕЗЕЛЕЗЕЗЕЛГЗЕЛЕЗЕЛЕП 


-E ВА ЕВЕО 4 CODE z|: BIA_FREQ_4_REFDIV 
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re 
ПВ EST ИП ЕИ ЕЛ 
ШЕСТ а 


BIA FREQ 4 MDIV BIA FREQ 4 CLKSLICEO DIV 


ІШЕ 
CO ë ë Шел 
вези | o [» | [о Ро 5 Е • Бр Е Е Ре 


BIA_DVFS_TABLE4_ CTL 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ЕТ Е ЕИ о 
ВА ЕВЕО 4 СО | [29: 24] Ox3c BIA es s frequency code; 
DE Default value is belong to intel's spec; 
Close MPLL's output clock 
Ген ТИ И И а ИИ 
BIA FREQ 4 CL = MPLL output clock's enable; 
а ENABL 0 : disable MPLL output clock; 
1 : enable MPLL output clock; 
BIA FREQ 4 RE | (21: 16] MPLL refence clk divider 
FDIV Fref eff = Fref / refdiv 
BIA FREQ 4 MDI | [15: 8] MPLL's multiple frequency factor; 
V Русо = Fref eff * (МОМ  FDIV/2^24) 
BIA FREQ 4 CL | [7:0] RW S/C 0х4 MPLL output clock's post-div factor; 
KSLICEO_DIV Fout = Fvco / clksliceO div 


5.21.1.7 BIA_DVFS_TABLE4 CAL 
| охоооооотс | BIA_DVFS_TABLE4_CAL(0x00330C5C) ВА | | BIA_DVFS_TABLE4 CAL | TABLE4_CAL 


0х0000101С BIA DVFS TABLE4 CAL SET BIA mm e CAL 


0x0000201C BIA DVFS TABLE4 CAL CLR ddr rc 
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БЕ БА ЕЕ ЕЕ ЕЛЕП 


ÁN | ШЕ 


= раја 


БІСІ Бк” Т 


ВА ЕВЕО 4 CALVCOMEASCOUNT BIA FREQ 4 CALVCOHSCOUNT 


| Name | 

| те ИНИ [сю | 
Е |жж => 
Peset | о | о | о | о ||" | о | о | о [| о | | ie] 


BIA_DVFS_TABLE4_CAL 


Field Name Type | Set/Cle | Reset Description 
ак Value 


Е И ERN ТЕШЕН 
BIA FREQ 4 FA | [21] MPLL fast end internal AE 
STREF EN parameter 
BIA FREQ 4 FE | [20] RW S/C 0х1 МР1 fast end internal loopback mode 
FB_EN enable 
BIA_FREQ_4 MO | [19: 16] MPLL БҰНЫ filter modulator clock 
DDIV БҰНЫ 


BIA_FREQ 4 СА | [15: 8] MPLL VCO calibration parameter 
LVCOMEASCOU 

NT 

BIA FREQ 4 СА | [7: 0] 0х5с MPLL VCO calibration parameter 
LVCOHSCOUNT 


5.21.1.8 BIA_DVFS_TABLE8 CTL 
| 0х00000020 | BIA_DVFS_TABLE8_CTL(0x2F410202) ВА | BIA DVFS TABLEB CTL | TABLE8_CTL 


0x00001020 BIA_DVFS_TABLE8_CTL SET Pn ee SLABLEB CTL 


0x00002020 BIA DVFS TABLE8 CTL CLR Se стена ні 
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| Bi | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


i BIA FREQ 8 CODE BIA FREQ 8 REFDIV 


Type = мр чо 
| мате | BIA_FREQ_8_MDIV BIA FREQ. 8 CLKSLICEO рім 
Type 


EE o - ШК 9 
LINRERERERERERESERESEREZERERERES EN 


BIA DVFS TABLE8 CTL 


Field Name Type | Set/Cle | Reset Description 
ar Value 


[eme [mre e СЕНЕН 


BIA FREQ 8 CO | [29: 24] 0х21 BIA ——— s frequency code; 
DE Default value is belong to intel's spec; 
Close MPLL's output clock 


mes qe pe реј | 


BIA FREQ 8 CL = MPLL output clock's enable; 
КРОЈ ЕМАВЕ 0 : disable MPLL output clock; 

1 : enable MPLL output clock; 
BIA FREQ 8 RE | [21: 16] MPLL refence clk divider 
FDIV Еге eff = Fref / refdiv 
BIA FREQ 8 MDI | [15: 8] MPLL's multiple frequency factor; 
V Fvco = Fref eff * (MDIV + FDIV/2^24) 
BIA FREQ 8 CL | [7:0] RW S/C 0x2 MPLL output clock's post-div factor; 
KSLICEO_DIV Бош = Fvco / clksliceO div 
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5.21.1.9 BIA_DVFS_TABLE8 CAL 


0x00000024 BIA_DVFS_TABLE8_CAL(0x00330C5C) BIA_DVFS_TABLE8_CAL 


0x00001024 BIA DVFS TABLE8 CAL SET i ike c 


0x00002024 BIA_DVFS_TABLE8_CAL CLR 


ИПЕЕЛЕЛЕЛЕЛЕЛЕЗЕЗЕЗЕЗЕЗЕЛЕЗЕЗЕЗЕЛЕЗ 


I е 


BIA_DVFS _ а САГ 


а 


БІСІ 589 еј «| 


BIA_FREQ_8 CALVCOMEASCOUNT BIA_FREQ_8 CALVCOHSCOUNT 


те | o o 
sover | С У чо 
вези | о [о [о Го Ре Ре Бо СО С ОС ОС ОС С 


BIA_DVFS_TABLE8_CAL 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ваа јео [sc |o | 
BIA FREQ 8 FA | [21] RW S/C 0х1 MPLL fast end internal loopback 
STREF_EN parameter 
BIA FREQ 8 FE | [20] RW S/C 0х1 МР1 fast end internal loopback mode 
FB_EN enable 


BIA FREQ 8 МО | [19:16] | RW S/C 0х3 MPLL intergral filter modulator clock 
DDIV divider 


BIA FREQ 8 СА | [15: 8] RW S/C Oxc MPLL VCO calibration parameter 
LVCOMEASCOU 

NT 

BIA_FREQ_8 CA | [7:0] RW 5/С 0х5с MPLL VCO calibration parameter 
LVCOHSCOUNT 
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5.21.1.10 BIA_DVFS_TABLE10_CTL 


0х00000028 BIA_DVFS_TABLE10_CTL(0x2B420502) РЕ. 
0х00001028 BIA DVFS TABLE10 CTL SET ee 0 CT 


0x00002028 BIA DVFS TABLE10 CTL CLR BIA -DvrS- ER e CT 


ЕСЕ ЕЕЕ ЕЕЗ ЕЕЕ ЕЗ ЕНЕ ЗЕ КО 


Е BIA_FREQ_10_CODE BIA_FREQ_10_REFDIV 


oe — 
бој зе |" — — 9 је чо 
LX ОС ЕЕ ПИ ар СО |] С С ОСЗ ЕЕ 
ви _| 5 | та [па | па |" поје | а | "| 5 |» Е Е 


BIA_FREQ_10_MDIV BIA FREQ 10 CLKSLICEO DIV 
Type 


БЛ от с 
re | о [5 О С ОСЗ АС ОЗ О С С ОС О СЗ ОСЗ EN 


BIA_DVFS_TABLE10_CTL 


Field Name Type | Set/Cle | Reset Description 
аг Value 


шыны oro ре qoc 


ВА FREQ 10 C | [29: 24] 0х2р BIA = 5 frequency code; 
ODE Default value is belong to intel's spec; 
Close MPLL's output clock 


mew qm qe qs ОИ 


BIA FREQ 10 CL = MPLL output clock's enable; 
БОА ENABL 0 : disable MPLL output clock; 

1 : enable MPLL output clock; 
BIA FREQ 10 R | [21:16] MPLL refence clk divider 
EFDIV Fref eff = Еге? / refdiv 
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BIA FREQ 10 M | [15: 8] RW S/C 0x5 MPLL's multiple frequency factor; 
DIV Русо = Fref eff * (МОМ + FDIV/2^24) 


BIA_FREQ_10_CL | [7: 0] RW S/C 0х2 MPLL output clock's post-div factor; 
KSLICEO DIV Fout = Fvco / clksliceO div 
5.21.1.11 BIA DVFS TABLE10 CAL 


0x0000002C BIA DVFS TABLE10 CAL(0x00130A60) BIA_DVFS_TABLE10_CA 
0x0000102C BIA DVFS TABLE10 CAL SET donde v. 0-СА 


0х0000202С BIA DVFS TABLE10 CAL CLR BIA-DVES ЖАТАК» 


СТЕ FER EZ ES ES EIS ЗЕ ЕЕ ЕЕ ЕТЕН ЕЗ 


m | ШЕ 


= e С ОИ 


БІСІ [89 Е [se] 


BIA_FREQ_10_CALVCOMEASCOUNT BIA FREQ 10 CALVCOHSCOUNT 


еј мо 
E] — ЕЛС 
вези | о [о [о Ро ОС С Про Ро Па о О СЗ СЗ С 


BIA_DVFS_TABLE10_CAL 


Field Name Type | Set/Cle | Reset Description 
аг Value 


ет СЕ [RO se СЕНЕН 


BIA_FREQ_10_FA a MPLL fast end internal —— 
STREF ЕМ parameter 

BIA FREQ 10 FE | [20] MPLL fast end internal loopback mode 
FB EN enable 


BIA FREQ 10 M |[19: 16] MPLL intergral filter modulator clock 
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| Ору | | divider ____________ 


ST 0C | [15: ии БЕНЕНЕДІ ЕДЕННЕН calibration parameter 
ALVCOMEASCOU 
NT 


BIA FREQ 10 C | [7:0] 0x60 MPLL VCO calibration parameter 
ALVCOHSCOUNT 


5.21.1.12 ВІА DVFS TABLE12 СТІ. 


0x00000030 BIA DVFS TABLE12 CTL(0x2A410302) BIA DVFS XE d' 
0x00001030 BIA DVFS TABLE12 CTL SET о © 


0х00002030 BIA DVFS TABLE12 СТІ CLR Nat n^ vell 


ЕСІН UH EGLI SS EE EST ESI EE ELTE EI EE В 


-- ВА ЕВЕО 12 CODE BIA_FREQ_12_REFDIV 


e E97] O НС 


ІСТЕЕЕЕЕ Ей чс - | о Е 
| ви |15 | 14] 1з | 12 | (зо [о [ет [е ЄЙ ЕЛЕ [211 [о | 


ВА FREQ 12 МОМ ВА FREQ 12 CLKSLICEO DIV 


БЕЛ — > шуу = —— 
LINNERERERERERESEEERERERERERERES EN 


BIA DVFS TABLE12 CTL 


Field Name Type | Set/Cle | Reset Description 
ar rS 


ВА. тезге. еті” 12С | [29: 24] кини BIA clk_ratio's — code; 
Default value is belong to intel's spec; 


V0.3 Spreadtrum Communications, Inc., Confidential and Proprietary 490 of 2330 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


КРВ SPREADTRUM | 5С9853ІЧА Device Specification 


mew m me р ООО 


BIA FREQ 12 CL = MPLL output clock's enable; 
О: ENABL 0 : disable MPLL output clock; 
1 : enable MPLL output clock; 


BIA FREQ 12 R | [21: 16] MPLL refence clk divider 

EFDIV Етеѓ eff = Fref / refdiv 

BIA FREQ 12 M | [15: 8] MPLL's multiple frequency factor; 
DIV Fvco = Fref_eff * (МОМ + FDIV/2^24) 
BIA_FREQ_12_CL | [7: 0] RW S/C 0х2 MPLL output clock's post-div factor; 
KSLICEO DIV Fout = Fvco / clksliceO div 


5.21.1.13 BIA_DVFS_TABLE12_CAL 


0x00000034 BIA DVFS TABLE12 CAL(0x0034085C) КАТА TABLE12_CA 
0х00001034 BIA DVFS TABLE12 CAL SET dads coo 2 СА 


0x00002034 BIA DVFS TABLE12 CAL CLR ВІА ES вања: СА 


ЕСИЕШЕЛЕЛЕЛЕДЕЛЕЛЕЛЕЛЕЛЕЕЛЕ ЕЕ КО 


Mo | ШЕ 


ас оп 
БІ [89 СС чо 
вољи | | и о ОСЗ ОСЗ ОС о СЗ а | ОС ОСЗ ОС 
ви Js | та | па | па | | пој» е | е |» | „| [ 2 [ [| 
| Мате | BIA. FREQ 12 CALVCOMEASCOUNT BIA FREQ 12 CALVCOHSCOUNT 

и | RN ЕЕ И 
sover [Sn С 3 — — 
LCIERERERERUREREREREREREREE EE ОСЗ С 


BIA DVFS TABLE12 CAL 
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Field Name Type | Set/Cle | Reset Description 
ar Value 


шыны org [qe poc 


ВА ЕВЕО 12 ҒА - MPLL fast end internal — — 
STREF ЕМ parameter 

BIA FREQ 12 FE | [20] MPLL fast end internal loopback mode 
FB EN enable 


BIA FREQ 12 M |[19: 16] MPLL ЕЕ Ме | filter modulator clock 
ODDIV ЕЕ Ме | 


BIA FREQ 12 C | [15:8] MPLL VCO calibration parameter 
ПОМЕНЕ 
ВА FREQ 12 C | [7:0] Ox5c MPLL VCO calibration parameter 
ALVCOHSCOUNT 


5.21.1.14 BIA DVFS TABLE14 CTL 


0x00000038 BIA DVFS TABLE14 CTL(0x1A420702) NACNVFS TABLET4-CT 
0x00001038 BIA DVFS TABLE14 CTL SET ЕЛЕР ГЕН? 


0х00002038 BIA DVFS TABLE14 СТІ. CLR кеа i-a 


Be E 


-- BIA FREQ 14 CODE BIA FREQ 14 REFDIV 


реј С  — —— 


BIA FREQ 14 MDIV BIA FREQ 14 CLKSLICEO DIV 
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BIA DVFS TABLE14 CTL 


Field Name Type | Set/Cle | Reset Description 
ar Value 


шыны [mw] qs |5 - 


ВА FREQ 14 C | [29: 24] Ох1а ВА n— s frequency code; 
ODE Default value is belong to intel's spec; 
Close MPLL's output clock 


pee qe qe |5 г — 


BIA FREQ 14 CL = MPLL output clock's enable; 
Коцев ENABL 0 : disable MPLL output clock; 

1 : enable MPLL output clock; 
BIA FREQ 14 R | [21:16] MPLL refence clk divider 
EFDIV Етеѓ eff = Fref / refdiv 
BIA FREQ 14 M | [15: 8] MPLL's multiple frequency factor; 
DIV Русо = Еге! eff * (МОМ + FDIV/2^24) 
BIA FREQ 14 CL | [7:0] RW S/C 0x2 MPLL output clock's post-div factor; 
KSLICEO DIV Fout = Fvco / clksliceO div 
5.21.1.15 BIA DVFS TABLE14 CAL 


0x0000003C BIA DVFS TABLE14 CAL(0x0014075E) НИН pL 
0x0000103C BIA DVFS TABLE14 CAL SET ee 


0х0000203С BIA DVFS TABLE14 CAL CLR ВІА әмісе вања СА 


ЕС ЕШЕЛЕЛЕЛЕДЕЛЕЛЕЛЕЛЕЛЕНЕЛЕ КОКА КОА 


т, | ШЕ 


ыз ПС 
Eee [89 С Е чо 
вољи | | и и о ОС ОСЗ о С С | ОС СЗ СЗ 
ШІНЕНЕЛЕЛЕЛЕШЕЛЕЛЕЛЕЛЕЛЕЛЕНЕНЕЛЕНЕН 


BIA_FREQ_14_CALVCOMEASCOUNT BIA FREQ 14 CALVCOHSCOUNT 
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“| 
број чо 
L'INEREREREREN ш КЕ 


BIA DVFS TABLE14 CAL 


Field Name Type | Set/Cle | Reset Description 
ar Value 


виа ЕЕ CN 
BIA FREQ 14 ҒА | [21] MPLL fast end internal НИИ 
STREF_EN parameter 
BIA FREQ 14 FE | [20] RW S/C 0х1 МР1 fast end internal loopback mode 
FB_EN enable 
ВА ЕВЕО 14 М | (19: 16] MPLL феи тозо clock | filter modulator clock 
ODDIV феи тозо clock | 


ВА FREQ 14 C | [15: 8] MPLL VCO calibration parameter 
7... 
ВА ЕВЕО 14 С | [7:0] Ох5е MPLL VCO calibration parameter 
ALVCOHSCOUNT 


5.21.1.16 BIA_DVFS_TABLE16_CTL 


0x00000040 BIA DVFS TABLE16 CTL(0x26410402) axi НА ЕЛЕ БИ 
0x00001040 BIA_DVFS TABLE16 CTL SET et eee 


0x00002040 BIA DVFS TABLE16 CTL CLR В 


ЕЕ ЕС Е Е EE ESI ESSI ESTEE RR Е Ен 


-- BIA_FREQ_16_CODE BIA_FREQ_16_REFDIV 


БІЛ а | se — [se|ss = _ 
са пп Ба пп 
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ВА ЕВЕО 16 МОМ BIA FREQ 16 CLKSLICEO DIV 


БІ i с 
LINRERERERERESERERERERERERERERES EN 


BIA DVFS TABLE16 CTL 


Field Name Type | Set/Cle | Reset Description 
ar Value 


мај [с јео | — —  -— —] 
BIA FREQ 16 C |[29:24] | RW S/C 0x26 ВІА ск ratio's frequency code; 
ODE Default value is belong to intel's spec; 
Close MPLL's output clock 
ГИ ТИ И Ге а Бекке 
BIA FREQ 16 CL тп MPLL output clock's enable; 
FEIGE ENABL 0 : disable MPLL output clock; 
1 : enable MPLL output clock; 
BIA FREQ 16 В | [21:16] MPLL геѓепсе clk divider 
EFDIV Fref_eff = Fref / refdiv 
BIA FREQ 16 M | [15: 8] MPLL's multiple frequency factor; 
DIV Русо = Fref eff * (МОМ + FDIV/2^24) 
BIA_FREQ_16_CL | [7: 0] RW S/C 0х2 MPLL output clock's post-div factor; 
KSLICEO ОІМ Fout = Fvco / clksliceO div 


5.21.1.17 BIA DVFS TABLE16 CAL 


0x00000044 BIA DVFS TABLE16 CAL(0x0035065C) шы оса 
0x00001044 BIA DVFS TABLE16 CAL SET EET S БВА 


0х00002044 BIA DVFS TABLE16 CAL CLR ат i 


| ви | 31 | 30 | 20 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


Reserved " BIA FREQ 16 MODDIV 
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РН ЕЕ БЕ | | 
ie [eed 
Eee [8 se [se | 
неге 
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BIA_FREQ_16_CALVCOMEASCOUNT BIA_FREQ_16_CALVCOHSCOUNT 


| Name | 

| тле | ғ... __К~ 
ЕСІ) в [|жж 5 
| Reset | о | о | о | o | о НЕН м кү 


BIA_DVFS_TABLE16_CAL 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ера а |e 
BIA_FREQ_16_FA | [21] MPLL fast end internal — 
STREF EN parameter 
BIA FREQ 16 FE | [20] RW S/C 0х1 МР1 fast end internal loopback mode 
FB_EN enable 
BIA_FREQ_16_M | [19:16] | RW S/C 0х5 MPLL intergral filter modulator clock 
ODDIV divider 


BIA FREQ 16 C | (15: 8] MPLL VCO calibration parameter 
р МЕ 
BIA FREQ 16 C | [7:0] 0x5c MPLL VCO calibration parameter 
ALVCOHSCOUNT 


5.21.1.18 ВА DVFS TABLE18 CTL 


0x00000048 BIA DVFS TABLE18 CTL(0x19420902) ас 
0x00001048 BIA DVFS TABLE18 CTL SET эрү ^u БТ 


0х00002048 BIA DVFS TABLE18 CTL CLR ВГА. кај MR CT 


ИЛШЕЛЕЛЕЛЕЗЕЛЕЗЕЛЕЗЕЗЕЗЕЛЕЛЕЗЕЗЕЗЕЗ 


-E ВА ЕВЕО 18 CODE BIA FREQ 18 ВЕРОМ 
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BIA_FREQ_18 MDIV ВА FREQ 18 CLKSLICEO DIV 


пате 
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BIA_DVFS_TABLE18_CTL 


Field Name Type | Set/Cle | Reset Description 
ar Value 


мај [с јео | | 
ВА FREQ 18 C | [29:24] | RW S/C 0x19 BIA clk_ratio's frequency code; 
ODE Default value is belong to intel's spec; 
Close MPLL's output clock 
сет” БЛ ЕТЕ 
BIA FREQ 18 CL = MPLL output clock's enable; 
PIGEN ENABL 0 : disable MPLL output clock; 
1 : enable MPLL output clock; 
BIA FREQ 18 В | [21: 16] MPLL refence clk divider 
EFDIV Fref_eff = Fref / refdiv 
ВА FREQ 18 M | [15: 8] MPLL's multiple frequency factor; 
DIV Fvco = Fref_eff * (МОМ + FDIV/2^24) 
BIA FREQ 18 CL | [7:0] RW S/C 0x2 MPLL output clock's post-div factor; 
KSLICEO ОІМ Fout = Fvco / clksliceO div 


5.21.1.19 BIA DVFS TABLE18 CAL 


0х0000004С BIA_DVFS_TABLE18_CAL(0x00150556) а 8 СА 
0х0000104С BIA_DVFS_TABLE18 CAL SET paket ТОБЕ 8 CA 


0x0000204C BIA DVFS TABLE18 CAL CLR 


BIA DVFS TABLE18 CA 
L CLR 


| ви |з1 | 30 | 20 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
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BIA_FREQ_18_CALVCOMEASCOUNT BIA_FREQ_18_CALVCOHSCOUNT 
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ee | 
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BIA_DVFS_TABLE18_CAL 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Е Е ЕЕ c 

BIA FREQ 18 FA | [21] MPLL fast end internal = 

STREF_EN parameter 

BIA НЕО! 8 FE | [20] MPLL fast end internal loopback mode 
enable 

BIA FREQ 18 M | [19: 16] MPLL и filter modulator clock 

ODDIV ТД | 


BIA FREQ 18 C | [15: 8] MPLL VCO calibration parameter 
ИЗ 
BIA FREQ 18 C | [7:0] 0x56 MPLL VCO calibration parameter 
ALVCOHSCOUNT 


5.21.1.20 BIA DVFS TABLE20 CTL 


0x00000050 BIA DVFS TABLE20 CTL(0x36410501) BA ONES TABLERO GT 


0x00001050 BIA DVFS TABLE20 CTL SET xd. ones 
0x00002050 BIA DVFS TABLE20 CTL CLR о 
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3. BIA FREQ 20 CODE BIA FREQ 20 REFDIV 


828 Ш ос 
ЕСІ зе [= СЛЕ 


BIA FREQ 20 МОМ BIA FREQ 20 CLKSLICEO DIV 
Type 


BIA DVFS TABLE20 CTL 


Field Name Type | Set/Cle | Reset Description 
ar Value 


meme [mre e СЕНЕН 


BIA FREQ 20 C | [29: 24] 0x36 BIA ——— s frequency code; 
ODE Default value is belong to intel's spec; 
Close MPLL's output clock 


meu qe qe ре је ——— 


BIA FREQ 20 CL = MPLL output clock's enable; 
eee ENABL 0 : disable MPLL output clock; 

1 : enable MPLL output clock; 
BIA FREQ 20 В | [21:16] MPLL refence clk divider 
EFDIV Еге eff = Fref / refdiv 
BIA FREQ 20 M | [15: 8] MPLL's multiple frequency factor; 
DIV Русо = Fref eff * (МОМ + FDIV/2^24) 
ВА ЕВЕО 20 CL | [7: 0] RW S/C 0х1 MPLL output clock's post-div factor; 
KSLICEO_DIV Бош = Русо / clksliceO div 
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5.21.1.21 BIA_DVFS_TABLE20_CAL 


0x00000054 BIA_DVFS_TABLE20_CAL(0x00330A60) ii 
0x00001054 BIA_DVFS_TABLE20_CAL SET audio саны 


0x00002054 BIA DVFS TABLE20 CAL CLR BIA -bvrs- SIR e CA 


БСШ ЕШЕЛЕЛЕЛЕДЕЛЕЛЕЛЕЛЕЗЕНЕЛЕ КОКА КО 


EN | ох 


аа лажи 
о [58 ЕТ [se 71 
L'XERERERERERERERERENERENEREREREN 
ан | | | | о ә е о е е е e ee 
| Мате | ВА FREQ 20 CALVCOMEASCOUNT ВА FREQ 20 CALVCOHSCOUNT 

ЕС И 42-04-71 
sover eee] 3 —] 
вези |» КЕКЕ 


BIA_DVFS_TABLE20_CAL 


Field Name Type | Set/Cle | Reset Description 
ar Value 


мај [sc |o | | 
BIA FREQ 20 ҒА | [21] RW S/C 0х1 МР1 fast end internal loopback 
STREF_EN parameter 
BIA FREQ 20 FE | [20] RW S/C 0х1 МР1 fast end internal loopback mode 
FB_EN enable 


BIA_FREQ_20_M | [19:16] | RW S/C 0x3 MPLL intergral filter modulator clock 
ODDIV divider 


BIA FREQ 20 C | [15: 8] RW S/C Oxa MPLL VCO calibration parameter 
ALVCOMEASCOU 

NT 

ВА FREQ 20 C | [7:0] RW S/C 0x60 MPLL VCO calibration parameter 
ALVCOHSCOUNT 
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5.21.1.22BIA DVFS TABLE22 CTL 


0x00000058 BIA DVFS TABLE22 CTL(0x1D420B01) па аныны 
0x00001058 BIA DVFS TABLE22 CTL SET rdi о 


0x00002058 BIA DVFS TABLE22 CTL CLR BIA -DvrS- ER e CT 


ЕСЕ ЕЛЕНЕ ЕЕЗ ЕЕЕ ЕЗ ЕНЕ ЗЕ ЕЙ 


Е BIA_FREQ_22 CODE ВА FREQ 22 ВЕРОМ 


LZ — СЛАЛИ 
sever — сл — RN ^ е / | 
| Reset | о | о | о | 

| ви | 15 | 14 | 13 | 
| Name | 


BIA_FREQ_22_MDIV BIA FREQ 22 CLKSLICEO DIV 
Type 


БЛ ë EAA с 
вези | о [о 15 О С О ОСЗ ОЗ 1515515] 


BIA_DVFS_TABLE22_CTL 


Field Name Type | Set/Cle | Reset Description 
аг Value 


стег oro [RO qs је 


ВА FREQ 22 C | [29: 24] Oxid BIA = 5 frequency code; 
ODE Default value is belong to intel's spec; 
Close MPLL's output clock 


mew qm qe qs ОИ 


BIA FREQ 22 CL = MPLL output clock's enable; 
ыр ENABL 0 : disable MPLL output clock; 

1 : enable MPLL output clock; 
BIA FREQ 22 R | [21: 16] MPLL refence clk divider 
EFDIV Fref eff = Еге? / refdiv 
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BIA FREQ 22 M | [15:8] RW S/C Oxb MPLL's multiple frequency factor; 
DIV Русо = Fref eff * (МОМ + FDIV/2^24) 


BIA FREQ 22 CL | [7:0] RW S/C 0х1 MPLL output clock's post-div factor; 
KSLICEO DIV Бош = Fvco / clksliceO div 
5.21.1.23 ВА DVFS TABLE22 CAL 


0x0000005C BIA DVFS TABLE22 CAL(0x0013095F) аара 
0x0000105C BIA DVFS TABLE22 CAL SET BIA_DVFS_TAR о и E 


0x0000205C BIA DVFS TABLE22 CAL CLR BIA-DVES TENAS 


Ze ERE ESI ES ЕЛЕЛ ЕЕ ЕЕ ЕЕ ЕТЕ ЕЛ 


m | ШЕ 


= e С ОИ 


БІСІ [89 Е [se] 


BIA FREQ 22 CALVCOMEASCOUNT BIA FREQ 22 CALVCOHSCOUNT 


пре | ЗЕН ЕЕС ЕЕ 
ЕТЕ ЕНЕ С С ИНЕС 
вези | о [о [о Ре ОС С Го Про ОС С ОЗ ОС ЕНЕН 


BIA DVFS TABLE22 CAL 


Field Name Type | Set/Cle | Reset Description 
ar Value 


кеен forza [RO e СЕНЕН 


BIA_FREQ_22 FA a MPLL fast end internal —— 
STREF ЕМ parameter 

BIA FREQ 22 FE | [20] MPLL fast end internal loopback mode 
FB EN enable 


BIA FREQ 22 M |[19: 16] MPLL intergral filter modulator clock 
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|ООМ | | |мее _____________ 


Соини (15: — —ÓG 1—— calibration parameter 
ALVCOMEASCOU 
NT 


BIA FREQ 22 C | [7:0] Ox5f MPLL VCO calibration parameter 
ALVCOHSCOUNT 


5.21.1.24 BIA DVFS TABLE24 CTL 


0x00000060 BIA DVFS TABLE24 CTL(0x37410601) келды Sud d 
0x00001060 BIA DVFS TABLE24 CTL SET MATES а “аға 


0х00002060 BIA DVFS TABLE24 СТІ. CLR чим ый 


ПСИ ПИ Е Е ES ЕУ ЗЕ ES СЕН ВИ В 


-- BIA_FREQ_24 CODE BIA_FREQ_24 REFDIV 


БЕ | ар 
БЕСТІ зе |" — ——59 ____| ве ЕТІ 

L1 ғ / КЕКШЕШЕЕКЕ 
ШІИЕНЕЛЕЛЕЛЕШЕЛЕЛЕЛЕДЕЛЕЛЕНЕНЕЛЕНЕН 
ЕСІГІ атеш CORON 
CO BONE шу = —— 
аена | о [а о ОС ОС С ОС С С ОС С ОЗ С 


BIA DVFS TABLE24 CTL 


Field Name Type | Set/Cle | Reset Description 
ar FEN 


ВА. ИИ 24_С | [29: 24] rn BIA clk_ratio's = соде; 
Default value is belong to intel's spec; 
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mew m me qs ПО 


BIA FREQ 24 CL = MPLL output clock's enable; 
НОВА ЕМАВЕ 0 : disable MPLL output clock; 
1 : enable MPLL output clock; 


BIA FREQ 24 R | [21: 16] MPLL refence clk divider 

EFDIV Fref_eff = Fref / refdiv 

BIA FREQ 24 M | [15: 8] MPLL's multiple frequency factor; 
DIV Fvco = Fref_eff * (МОМ + FDIV/2^24) 
BIA FREQ 24 CL | [7: 0] RW S/C 0x1 MPLL output clock's post-div factor; 
KSLICEO DIV Fout = Fvco / clksliceO div 


5.21.1.25 BIA DVFS TABLE24 CAL 


0x00000064 BIA DVFS TABLE24 CAL(0x0034085C) AKARYA TABLE24_CA 
0x00001064 BIA DVFS TABLE24 CAL SET ч iiir aa 


0x00002064 BIA DVFS TABLE24 CAL CLR ВІА ES ER e CA 


ECNEREXCIESESESEENESESEREIEJ CIE КО 


40-2 | ШЕ 


ас 
eer 89 СС чо 
поље | | и о ОСЗ ОСЗ ОСЗ ОО СЗ ОС О О ОСИ ОСЗ СЗ 
ПТ Js С | па | | | пој» е | СЗ С СЗ Е [ 2 [ [0] 
| Мате | ВА FREQ 24 CALVCOMEASCOUNT BIA FREQ 24 CALVCOHSCOUNT 

еј |00040, 
ЕТЕ | ва С С | ИНЕС 
вези | о [о [> Го ЈГ Ро Ро Ре ОС ОС ОС С СЗ С 


BIA DVFS TABLE24 CAL 
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Field Name Type | Set/Cle | Reset Description 
ar Value 


стег [mme реј 


BIA_FREQ_24 FA - MPLL fast end internal — — 
STREF ЕМ parameter 

BIA FREQ 24 FE | [20] MPLL fast end internal loopback mode 
FB EN enable 


BIA FREQ 24 M |[19: 16] MPLL ЕЕ Ме | filter modulator clock 
ODDIV ЕЕ Ме | 


BIA FREQ 24 C | [15:8] MPLL VCO calibration parameter 
COMERS а) 
BIA_FREQ_24 C | [7:0] Ox5c MPLL VCO calibration parameter 
ALVCOHSCOUNT 


5.21.1.26 BIA_DVFS_TABLE26_CTL 


0x00000068 BIA DVFS TABLE26 CTL(0x2D420D01) ЧЕ ЧУҒ5 TABLE26 CT 
0x00001068 BIA DVFS TABLE26 CTL SET ИЕ 


0х00002068 BIA DVFS TABLE26 СТІ. CLR ЕЕ 


EEG ERES HERE ЕЕС АТИНА 


-- ВА ЕВЕО 26 CODE ВА FREQ 26 ВЕРОМ 


БИ е СИИ С НС 


= 


BIA_FREQ_26 MDIV ВА FREQ 26 CLKSLICEO DIV 
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BIA_DVFS_TABLE26_CTL 


Field Name Type | Set/Cle | Reset Description 
ar Value 


[eme ora [RO [е qoc 


ВА FREQ 26 C | [29: 24] Ox2d BIA n— s frequency code; 
ODE Default value is belong to intel's spec; 
Close MPLL's output clock 


pee qe qe ве јо 


BIA FREQ 26 CL = MPLL output clock's enable; 
Коцев ENABL 0 : disable MPLL output clock; 

1 : enable MPLL output clock; 
BIA FREQ 26 R | [21: 16] MPLL refence clk divider 
EFDIV Етеѓ eff = Fref / refdiv 
BIA FREQ 26 M | [15: 8] MPLL's multiple frequency factor; 
DIV Русо = Еге! eff * (МОМ + FDIV/2^24) 
BIA FREQ 26 CL | (7: 0] RW S/C 0х1 MPLL output clock's post-div factor; 
KSLICEO DIV Fout = Fvco / clksliceO div 
5.21.1.27 BIA DVFS TABLE26 CAL 


0x0000006C BIA DVFS TABLE26 CAL(0x00140757) > 
0х0000106С BIA DVFS TABLE26 CAL SET Missi. ee te 


0x0000206C BIA_DVFS TABLE26 CAL CLR ВІА әмісе Ее СА 


ane eee КОКА КОА 


j= | ШЕ 


ыз ПС 
Eee [89 С Е чо 
вољи КА о С ЕЕ ШТ 
ви | по | та | па | а | | пој» | | е [| „| [2 СЗ ИСО 


BIA_FREQ_26_CALVCOMEASCOUNT BIA FREQ 26 CALVCOHSCOUNT 
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еј но 


н 
ЕТЕ [Sn ЕЗЕЗ ОО 
вези | о [о [о Го Го ОС ОС ES EEES Г 


BIA_DVFS_TABLE26_CAL 


Field Name Type | Set/Cle | Reset Description 
ar Value 


cae Eo 

BIA_FREQ_26_FA | [21] MPLL fast end internal ЕЕ 
STREF EN parameter 

BIA FREQ 26 FE | [20] RW S/C 0х1 МР1 fast end internal loopback mode 
FB_EN enable 

ВА ЕВЕО 26 М | [19: 16] MPLL феи тозо clock | filter modulator clock 
ODDIV феи тозо clock | 


ВА FREQ 26 С | [15: 8] MPLL VCO calibration parameter 
унше ын 
BIA FREQ 26 C | [7:0] 0x57 MPLL VCO calibration parameter 
ALVCOHSCOUNT 


5.21.1.28 BIA DVFS TABLE28 CTL 


0x00000070 BIA DVFS TABLE28 CTL(0x0B410701) cxx Част 
0х00001070 BIA_DVFS TABLE28 CTL SET M ~ ај 


0x00002070 BIA DVFS TABLE28 CTL CLR xoci i-e d 


KC ШЕЛ ЕЛ EE ESI ESSI ESTEE RR EC E ER 


-- BIA_FREQ_28 CODE BIA_FREQ_28 REFDIV 


O se se] so] 5 _ 
са пап noo 
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ви EE 
a _. 


ВА ЕВЕО 28 MDIV ВА FREQ 28 CLKSLICEO DIV 


Е). к ш 
e | о О о ОС ОСЗ ОЗ О ОСЗ С ОС С С С 


BIA_DVFS_TABLE28_CTL 


Field Name Type | Set/Cle | Reset Description 
ar Value 


аза јео [с јео | | 
ВА ЕВЕО 28 С |[29:24] | RW S/C Oxb BIA clk_ratio's frequency code; 
ODE Default value is belong to intel's spec; 
Close MPLL's output clock 
Ге ТИ | Ге а ОИ 
BIA FREQ 28 CL тп MPLL output clock's enable; 
КН оЕ ENABL 0.: disable MPLL output clock; 
1 : enable MPLL output clock; 
BIA FREQ 28 В | [21: 16] MPLL refence clk divider 
EFDIV Fref_eff = Fref / refdiv 
ВА ЕВЕО 28 М | [15: 8] MPLL's multiple frequency factor; 
DIV Русо = Fref eff * (МОМ + FDIV/2^24) 
BIA FREQ 28 CL | [7: 0] RW S/C 0х1 MPLL output clock's post-div factor; 
KSLICEO ОІМ Fout = Fvco / clksliceO div 


5.21.1.29 BIA DVFS TABLE28 CAL 


0x00000074 BIA DVFS TABLE28 CAL(0x0034075E) EN ABEER DA 
0x00001074 BIA_DVFS_TABLE28_CAL SET таш ee 


0x00002074 BIA DVFS TABLE28 CAL CLR SCR een 


| ви |з1 | 30 | 20 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


" | 
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РН ЕЕ БЕ | | 
ie [vL — 
еј | 
неге 
ШІН 


ВА FREQ 28 CALVCOMEASCOUNT ВА FREQ 28 CALVCOHSCOUNT 


| Name | 

Tee СЕЕ ЕЕ АА 
ЕХ  ЕЈЗЕЗНИКЕЕЕТ 
| Reset | о | о | о | о | о | ER — — I4 


BIA DVFS TABLE28 CAL 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ера а ес Гален 
BIA FREQ 28 FA | [21] MPLL fast end internal — 
STREF EN parameter 
BIA FREQ 28 FE | [20] RW S/C 0х1 МР1 fast end internal loopback mode 
FB_EN enable 
ВА ЕВЕО 28 М | [19:16] | RW S/C 0х4 МР1 intergral filter modulator clock 
ODDIV divider 


BIA FREQ 28 С | (15: 8] MPLL VCO calibration parameter 
HEIGOMEASQOU 
BIA FREQ 28 C | [7:0] 0x5e MPLL VCO calibration parameter 
ALVCOHSCOUNT 


5.21.1.30 BIA DVFS ТАВІЕЗ0 СТІ. 


0x00000078 BIA DVFS TABLE30 CTL(0x12420F01) Чао 
0x00001078 BIA DVFS TABLE30 CTL SET аа AER БТ 


0x00002078 BIA DVFS TABLE30 CTL CLR ВГА. кај CR CT 


ШИ ЕЛЕЛЕЛЕТЕДЕЛЕЛЕЛЕТЕЗЕЛЕЛЕЛЕТЕЛЕ 


-E BIA_FREQ_30_CODE BIA_FREQ_30_REFDIV 
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Set/CIr S/C 


S/C 


BIA FREQ 30 MDIV BIA FREQ 30 CLKSLICEO DIV 


пате 
m 

БЛ ë E ONN 
e | о [о | О ОС ОС 1151515] 


BIA_DVFS_TABLE30_CTL 


Field Name Type | Set/Cle | Reset Description 
ar Value 


мај [с јео | | 
ВА FREQ 30 C | [29:24] | RW S/C 0x12 BIA ск ratio's frequency code; 
ODE Default value is belong to intel's spec; 
Close MPLL's output clock 
ГЕО е ЕТЕ 
BIA FREQ 30 CL = MPLL output clock's enable; 
КОЕ ENABL 0 : disable MPLL output clock; 
1 : enable MPLL output clock; 
BIA FREQ 30 В | [21: 16] MPLL refence clk divider 
EFDIV Fref_eff = Fref / refdiv 
ВА ЕВЕО 30 М | [15: 8] MPLL's multiple frequency factor; 
DIV Fvco = Fref_eff * (МОМ + FDIV/2^24) 
BIA_FREQ_30_CL | [7: 0] RW S/C 0х1 MPLL output clock's post-div factor; 
KSLICEO ОІМ Fout = Fvco / clksliceO div 


5.21.1.31 ВА DVFS TABLE30 CAL 


0x0000007C BIA DVFS TABLE30 CAL(0x00140656) паса dE 
0x0000107C BIA DVFS TABLE30 CAL SET шіл аа 


0x0000207C BIA DVFS TABLE30 CAL CLR 


BIA DVFS TABLE30 CA 
L CLR 


| Br |з1 | 30 | 20 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
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Reserved BIA_FREQ_30_MODDIV 


RW 
ПЕ О ОС О ОС О ОС ОСЗ ОС ОО СЗ С О О ОС СЗ СЗ 
m ЕЕ | та | па | па ЕС | пој» | | ОСЗ Е СЗ Е Е [0] 
ант | вала ясана | вано яанаа 
нав 
Бер Гр О 
вези | о [о [> CC ЕК КЕКИ 


BIA_DVFS_TABLE30_CAL 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ЕЕ ЕЕ ГЕНЕ 
BIA_FREQ_30_FA | [21] MPLL fast end internal и 
STREF_EN parameter 
ВІА РНЕО 30 РЕ [20] MPLL fast end internal loopback mode 

enable 
BIA FREQ 30 M | [19: 16] MPLL ELE CNN TEUER | filter modulator clock 
ODDIV ELE CNN TEUER | 


BIA FREQ 30 C | [15: 8] MPLL VCO calibration parameter 
SO GOMEASC UU 
BIA FREQ 30 C | [7:0] 0x56 MPLL VCO calibration parameter 
ALVCOHSCOUNT 


5.21.1.32 ВІА DVFS TABLE32 СТ! 


0x00000080 BIA DVFS TABLE32 CTL(0x24410801) BACON S, DAMEN БТ 


0x00001080 BIA DVFS TABLE32 CTL SET Ed. nd 
0x00002080 BIA DVFS TABLE32 CTL CLR AIR em 
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-- BIA_FREQ_32_CODE BIA_FREQ_32_REFDIV 


ЕСІ = Ш ос 
C — — 99 |е sop 
вези | | |» Гар | о |] РГ] 
ШІНЕНЕЛЕЛЕЛЕШЕЛЕЛЕЛЕЛЕЛЕЛЕНЕНЕЛЕНЕН 


BIA FREQ 32 МОМ BIA FREQ. 32 CLKSLICEO DIV 


Type 
Е). — щщ хуз 
rest | о | о | о | о | "| о | о | о | о | [ео [о [оо | 


BIA_DVFS_TABLE32_CTL 


Field Name Type | Set/Cle | Reset Description 
ar Value 


тег oreo [Ro e је 


BIA FREQ 32 C | [29: 24] 0x24 BIA ——— s frequency code; 
ODE Default value is belong to intel's spec; 
Close MPLL's output clock 


mes qe pe ре С ОИ 


BIA FREQ 32 CL = MPLL output clock's enable; 
Soe ENABL 0 : disable MPLL output clock; 

1 : enable MPLL output clock; 
BIA FREQ 32 В | [21: 16] MPLL refence clk divider 
EFDIV Еге eff = Fref / refdiv 
BIA FREQ 32 M | [15: 8] MPLL's multiple frequency factor; 
DIV Русо = Fref eff * (МОМ + FDIV/2^24) 
BIA_FREQ_32_CL | [7: 0] RW S/C 0х1 MPLL output clock's post-div factor; 
KSLICEO_DIV Бош = Русо / clksliceO div 
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5.21.1.33 BIA_DVFS_TABLE32_CAL 


0х00000084 BIA DVFS TABLE32 CAL(0x0035065C) не lr M 
0x00001084 BIA DVFS TABLE32 CAL SET о 


0х00002084 BIA DVFS TABLE32 CAL CLR BIA -bvrs- Ма ішке СА 


ee a 


ZEN | М 


аа — сети 
з [8 sfc 5  — 
пева | [о | |] ОС С АЕ ОЗ СЗ О ОЗ 
ШІН | | | | о ә е | е е е e 
| Мате | BIA FREQ 32 CALVCOMEASCOUNT BIA FREQ 32 CALVCOHSCOUNT 

ПЕ ЕНЕ ЕЕ ——] 
әке ees] “| 
вези |» [о [о [о Го а Г EHE ESESESTS TS] 


BIA_DVFS_TABLE32_CAL 


Field Name Type | Set/Cle | Reset Description 
ar Value 


мај [sc |o | | 
BIA FREQ 32 ҒА | [21] RW S/C 0х1 МР1 fast end internal loopback 
STREF_EN parameter 
BIA_FREQ_32_FE | [20] RW S/C 0х1 МР1 fast end internal loopback mode 
FB_EN enable 


BIA FREQ 32 M | [19:16] | RW S/C 0х5 МР1 intergral filter modulator clock 
ODDIV divider 


ВА ЕВЕО 32 С | [15: 8] RW S/C 0х6 MPLL VCO calibration parameter 
ALVCOMEASCOU 

NT 

ВА FREQ 32 С | [7:0] RW S/C 0х5с MPLL VCO calibration parameter 
ALVCOHSCOUNT 
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5.21.1.34 BIA_DVFS_TABLE_DEF_CTL 


0х00000088 BIA DVFS TABLE DEF CTL(0x00410202) тшен cu RE 
ВА DVFS TABLE DEF 
0x00001088 BIA DVFS TABLE DEF CTL SET C ET 


BIA DVFS TABLE DEF _ 
0x00002088 BIA DVFS TABLE DEF CTL CLR DN CIR 


ЕСЕ a ЕЗ ЕЕ КОКА КО 


EE SO 


= e „ы — 
ЕСІСІ [89 se 

ұс — СЛЕ 
ICHEEIEIEIEREIERERERSERERERERERENKE 


BIA FREQ DEF MDIV BIA FREQ DEF CLKSLICEO DIV 
RW 


S/C 


BIA DVFS TABLE DEF CTL 


Field Name Type | Set/Cle | Reset Description 
ar Value 


а СЕТИ se 9 | — — — — — — 


BIA FREQ DEF . | [22] RW S/C 0х1 MPLL output clock's enable; 
д Ub 0 : disable MPLL output clock; 
1 : enable MPLL output clock; 


BIA_FREQ_DEF_ | [21:16] | RW S/C 0х1 MPLL геїепсе clk divider 

REFDIV Fref_eff = Fref / refdiv 

BIA FREQ DEF | [15:8] RW S/C 0x2 MPLL's multiple frequency factor; 
MDIV Fvco = Fref eff * (MDIV + FDIV/2^24) 
BIA FREQ DEF [7: 0] MPLL output clock's post-div factor; 
CLKSLICEO РМ Fout = Fvco / clksliceO div 
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5.21.1.35 BIA_DVFS_TABLE_DEF_CAL 


0x0000008C BIA_DVFS_TABLE_DEF_CAL(0x00330C5C) М аа 
BIA_DVFS_TABLE_DEF_ 
0x0000108C BIA_DVFS_TABLE_DEF_CAL SET CAL SET 


BIA_DVFS_TABLE_DEF_ 
CAL CLR 


ЕЕ ЕЕ Е ЕЕ ИТ FCR 


= О 


0x0000208C BIA_DVFS_TABLE_DEF_CAL CLR 


е е = 


БІСІ [89 а [se] 


| Резе | о | о | о | о | о| о | о | о | о | о || КШЭ | 
| ви Е [аз Е аа (зо [о [ет [е [о [е [з ВЕ В СЗ 


| Мате | BIA_FREQ_DEF_CALVCOMEASCOUNT BIA_FREQ_DEF_CALVCOHSCOUNT 


BIA_DVFS_TABLE_DEF_CAL 


Field Name Type | Set/Cle | Reset Description 
ar Value 


сл а (52 о 
BIA FREQ DEF | [21] n— fast end internal loopback 
FASTREF EN parameter 
BIA FREQ DEF | [20] MPLL fast end internal loopback mode 
FEFB EN enable 


BIA FREQ DEF | [19:16] | RW S/C 0x3 MPLL intergral filter modulator clock 
MODDIV divider 

BIA_FREQ_DEF_ | [15: 8] RW S/C Oxc MPLL VCO calibration parameter 
CALVCOMEASCO 

UNT 


BIA_FREQ_DEF [7: 0] Ox5c MPLL VCO calibration parameter 
CALVCOHSCOUN 
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5.21.1.36 BIA_DVFS_DEBUG_CODE 


0x000000A0 BIA_DVFS_DEBUG_CODE(0x00000000) 


| ви | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 29 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


BIA_DVFS_DEBUG_COD 
E 


PU1 RE 
Reserved CPU1 USE CODE СРОТ 


BIA_DVFS_DEBUG_CODE 


Field Name Type | Set/Cle | Reset Description 
ar Value 


кэме a [RO [а Гр" 


Ра Ga нета 
Гай de SS ЫШ ШЫ dad 
нити eel 
perc Ng Nem 


5.21.1.37 BIA DVFS DEBUG BUS 


ICHEREIEIEIEZEIEIJEIEIEIEREIEIEJEZE] 
Teme 


DEBUG_BUS 
Type 


eae arr ee 
Peset | о | о | о | о | о | о | о | о |о | о | о| о |о | о | :| г 
| ви |15 | 14] 1з | 12 | пој [в | 7 [е | 5 | 4|з|2 |!| о] 


DEBUG_BUS 


pte PO 
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BIA_DVFS_DEBUG_BUS 


Field Name Type | Set/Cle | Reset Description 
ar Value 


DEBUG_BUS [31: 0] NA [4:0] dvfsO fsm state 
[5] mpllO's lock 
[6] mpllO's status 
[7] mpll0's enable 
[8] cpuclkO's relock req 
[9] cpuclkO's lock 
[20:16] dvfs1 fsm state 
[21] mpll1's lock 
[22] mpll1's status 
[23] mpll1's enable 
[24] cpuclk1's relock req 
[25] cpuclk1's lock 


5.21.1.38 BIA_DVFS_DUMMY 


ШІНЕЛЕЛЕЛЕІЕДЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 
| Мате | BIA_DVFS_ DUMMY 

вези гы 
ШІНЕЛЕЛЕЛЕЛЕШЕЛЕНЕНЕЛЕЛЕЛЕНЕНЕЛЕНЕН 


BIA_DVFS_DUMMY 


LINSESESEREREREREREREREREREREREREN 


BIA DVFS DUMMY 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ВА DVFS DUM | [31:0] БК БН ИЕ dummy registers 
MY 
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ШІНЕЛЕЛЕЛЕІЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 
ІСІГІ C CNN 
еј е 
Sic 

ERES 


_ 


= И 
з [3 
леви | [о По Ре ере Ре Ре e ОС ОС ОС С РБ] 


BIA_DVFS_INT_EN 


Field Name Type | Set/Cle | Reset Description 
ar Value 


мині” ma | реј 


INT_DVFS1_BAD = interrupt enable: ЕИ badcode 
CODE_EN 
INT_DVFSO_BAD RW S/C 0х1 interrupt enable:DVFSO badcode 
CODE_EN 


5.21.1.40 BIA_DVFS_INT_CLR 


0x000000C4 BIA_DVFS_INT_CLR(0x00000000) BIA_DVFS_INT_CLR 
0x000010C4 BIA_DVFS_INT_CLR SET BIA_DVFS_INT_CLR SET 
0x000020C4 BIA_DVFS_INT_CLR CLR BIA_DVFS_INT_CLR CLR 


Reserved 


me ЕЕ 


ШШЕ ESA ee p ee re eee Eod 
| Nome —. 4 | | 
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Peel PPP О ОСЗ ОСЗ ОСЗ О ОСЗ ОСЗ ОСЗ ГТ 
m КЕ С | па | па ЕС С С | Е СЗ |» ОСЗ Е Е ОСЗ [о] 


ZEE 


= ка 
от NNNM 
пева [o Го По e ере Ре Ре СЗ С ОС О Ре О С С 


BIA_DVFS_INT_CLR 


Field Name Type | Set/Cle | Reset Description 
ar Value 


кзз mae se СЕНЕН 


INT_DVFS1_BAD = interrupt clear: €—— badcode 
CODE СІН. 
INT DVFSO BAD RW S/C interrupt clear:DVFSO badcode 
CODE CLR 


5.21.1.41 ВА DVFS INT SET 


Cen [o o p o [55 [5 [5 To T2 [7 | » o [в [v пе] 


Reserved 


ЕСЕ __ 


ET 
Fe (ЕЕ ЕЗ ЕЕЕ ЕЕ 
| ви_| по | та | па | а | п | пој [в [7 


Reserved 
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На На 
s s 


ое UL шш 
веза | о Ре Ре СЗ С С ОС ОС С С С С ЗБ 


BIA_DVFS_INT_SET 


Field Name Type | Set/Cle | Reset Description 
ar Value 


шина” qma e реј 


INT_DVFS1_BAD = interrupt set: — badcode 
CODE SET 
INT DVFSO BAD RW S/C interrupt set:DVFSO badcode 
CODE SET 


5.21.1.42 ВІА DVFS INT RAW 


ви Ги o [= Do e [5s [25 [аз T [2 [ | » o T [v [15] 
LOIN RN NNI 


тле NNNM 
LTXNREREREREREREREREREREREREREREREN 
ШІИЕНЕЛЕЛЕЛЕШЕЛЕЛЕЛЕЛЕЛЕЛЕНЕНЕЛЕНЕН 


Reserved 


| 


= са 
pels |e | 


BIA_DVFS_INT_RAW 


Field Name Type чен Reset Description 
Value 
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Геене Төсі [о [NA [9 | 


INT | Eig BAD "Ееее interrupt raw:DVFS1 badcode 
COD 


INT. DVFS0. BAD interrupt raw:DVFSO badcode 
CODE RAW 


5.21.1.43 ВА DVFS INT 


_ ви [o o [s [5 [25 4 [5 [2 [и |» o e [v [| 


Reserved 
EUN | 1| — — | | 3] 
[Reset | о | о | о | о | о | о | о | о | о | о | о | ојо | ој о | о] 
ви |15| та | 1з | 12 [атто [о | ге | 7 је [оја | з|2 | 1 [0] 


M 


о | са 
И |: | 


BIA_DVFS_INT 


Field Name Type | Set/Cle | Reset Description 
ar Value 


СЕ a [Ro [we СЕНЕН 


INT DVFS1 BAD = interrupt ЕЕ badcode 
CODE 
INT DVFSO BAD NA interrupt :DVFSO badcode 
CODE 


5.22  BIADVFS Voltage Mapping 
5.22.1 CORE 0 DVFS Voltage Mapping 


5.22.1.1 AON VOLTAGEO MAP APB RF Register Address Map 


Base address: 0xE44B0000 
Base address(Set Reg): 0xE44B1000 
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Base address(Clear Reg): 0xE44B2000 


еа [ame еее | 


5.22.1.2 VOLT MAP CONFIG 
0x00000000 configuration register(0x00000001) VOLT MAP CONFIG 


| Bit_| at | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
[Name | қайым / | 


reg_adi_map_volt_bad 
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L'INSERERERERERERERERERERERERERERES 
ви | пе | та | па [в[[®[5[#[з[#[ [о] 


- | | » 


configuration register 


Field Name Type Set/Cle | Reset Description 
al Value 
reg adi map volt | [31:16] | RW NA the voltage setting if Voltage mapping 
. bad receives one invalid value 


пы [RO [л [o [reseven 
reg_adi_table_lock Л [Rw |м Го | 1'b1: Lock adi voltage mapping table 


reg_dvfs_pwd_adi RW NA 1'b1: enable ADI write into PMIC before 
_еп DVFS close VDDCPU 


reg_dvfs_pwd_en [B] [Rw Гм Го | 1'b1: enable DVFS close VDDCPU 


reg_bad_request_i | [4] RW NA 1'b1: enable bad request irq 

га еп 

reg voltage trans | [3] RW NA 1'b1: enable votlage transfer irq 

ка en 

reg voltage ch b | [2] RW NA 1'b1: enable voltage channel busy irq 
usy irq en 


reg switch [1: 0] RW NA 0х1 2'b00: default response logic 
2'b01: ADI channel 
2'b10: ИС channel 
2'b11: CM4 channel 


5.22.1.3 VOLT MAP STATUS 
0x00000004 baseia output voltage code(0x00000000) VOLT MAP STATUS 


Cen [o [oo [= D o [5 [25 [аз [а [2 [7 | » [лә [пе [ [15] 
ЕГЕ 
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- _4 


E3 — гата 
_ :| |: |. | | је 


baseia output voltage code 


Field Name Type | Set/Cle | Reset Description 
ar Value 


pre [RO [л јо төвелесінд 
reg_bad_request_i | [7] NA bad request irq status 
rq_sts 
reg_voltage_trans NA voltage transfer request irq status 
_irq_sts 
reg voltage ch b | [5] NA voltage channel busy irq status 
иѕу irq sts 


reg default respo | [4] NA 1'b1: default response logic was 

nse flag triggered 
1'b0: default response logic has not 
been triggered 

reg voltage ch b | [3] NA 1'b1: voltage channel is busy 

usy 10: voltage channel is idle 

reg voltage code | [2:0] pe qe |" | baseia last valid voltage request output 
3-bit 


5.22.1.4 VOLT MAP FLAG CLR 


default response flag clr(0x00000000) 
| Bit |31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16-. 


Reserved 


Е ЕЕ ООО ЕЕ, 
ЕШ ВВ В О ЕЕ ИЕА ИЕ ЕИ КИЕ ИЕ ] 6] 
| ви |15|14 | 13 [аг зо [о [в у [е |5 | 4]|з|2 |!| о] 


Reserved 
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default response flag clr 


Field Name Type | Set/Cle | Reset Description 
ar Value 


коме [зит ја ОО СООО 


reg_default_respo RW NA 1'b1: clear default response flag 
nse flag clr 


5.22.1.5 VOLT MAP TRAN DONE CLR 


0x0000000C voltage transfer done clear(0x00000000) 


| Bit_| 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | vo | 17 | 16 | 
| ете == SS 


Reserved 
EUR. ы 0, 
LCGREREREREREREREREREREREREREREN ERES 
| er | 15 | ла | 13 | 12 fife jajve[sja|ay2|t|o 


IE 


ЕА ги 
_ КЕ 


VOLT_MAP_TRAN_DON 
E CLR 


voltage transfer done clear 


Field Name Type | Set/Cle | Reset Description 
ar Value 


кеме [ит [mo [NA [0 [шей — — — — — 


reg trans done cl B ee mem 1'b1: clr trans done signal 
r 
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5.22.1.6 VOLT_MAP_INT_CLR 


ШІН Ги Ed Ee | » [25 [а [а dd 


еј ов 
LTXNRERERERERERERERERERERERERERERES 
KCHEEIEIEIEREIERERERERERERERERENKE 


Reserved 


LM 


= — ë 
EREREN 


clear interrupt 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Gus [Ro [л fo |[resewedNA 
reg bad request i | [2] RW NA 1'b1: clear bad request irq 

rq cir 

reg voltage trans [m NND | | 1'b1: clear voltage transfer irq 

„ка clr 

reg voltage ch b RW NA 1'b1: clear voltage channel busy irq 

usy irq clr 


5.22.1.7 VOLT MAP ADI DELAY 


ICHEREIEIEIEZEIEIJEIEJEIEREIJEIEJEAE] 


reg adi delay 
Type 


reg adi delay 


ЕЛЕНЕНЕНЕН ЕС 115151151] 
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adi delay 


Field Name Type | Set/Cle | Reset Description 
ar Value 


reg_adi_delay [31: 0] 0x1800 | adi delay time 


5.22.1.8 VOLT_MAP_IIC_DELAY 


_ и [ая [3528 [28 [27 | #] [24 [28 [22 [ [т [тв [лт [%]| 
| Мате | reg_iic_delay 
Pest | о | о | о | о | о | о | о | о | о | о | о | о | о | о | о | о] 
| B | 15 | та | 1з | 12 [атто [о је | 7 је [е ја | з| 2 | 1 [0] 
| Мате | reg_iic_delay 
| позе | о | о | о |" | "| о | о | о | о | о|о• | о| о | о| о | о] 


іс delay 


Field Name Type | Set/Cle | Reset Description 
ar Value 


5.22.1.9 VOLT_MAP_ADI_MAP_0 


0x00000020 adi mapping 0(0x00000000) VOLT MAP ADI MAP 0 


V0.3 Spreadtrum Communications, Inc., Confidential and Proprietary 527 of 2330 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


КЕЗ SPREADTRUM | SC9853l-IA Device Specification 
| Резе: | о | о о | о о [о [о | о | о | о [оо о јо 


adi mapping 0 


Field Name Type | Set/Cle | Reset Description 
ar Value 


reg adi_map_valid | [31] 1'b1:this DVFS point valid 

- трол DVFS point invalid. Any DVFS 
hit it will cause a bad request interrupt to 
BIA and DVFS voltage to BAD request 
voltage (Suggest a safe voltage ,such as 
1.2V) 


ССИ ГСС [no [WA — [s Ја 


_0 


5.22.1.10 VOLT_MAP_ADI_MAP_1 


ШІН ЕЛЕЛЕЛЕЛЕДЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 


Reserved 


di 
Cie [E —] 
о гре 
m | | [па | оо е | е е ео 


reg_adi_map_volt_1 


м 
везе | [ер О С ОС ОСЗ 


adi mapping 1 


Field Name Type | Set/Cle | Reset Description 
ar Value 


reg adi map valid | [31] RW NA 0х1 1'b1:this DVFS point valid 

—! трол DVFS point invalid. Any DVFS 
hit it will cause a bad request interrupt to 
BIA and DVFS voltage to BAD request 
voltage (suggest a safe voltage ,such as 
1.2V) 
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reg_adi_map volt | [15:0] 0.75V 
_1 


5.22.1.11 VOLT_MAP_ADI_MAP_2 


0x00000028 adi mapping 2(0x8000008D) VOLT MAP ADI MAP 2 


Reserved 


reg adi map volt 2 


м 
е |5515] 


ЕШ р а ЕП БЛ ШӨН БЕЙ Е АН Е Е БЕЙ 


adi mapping 2 


Field Name Type | Set/Cle | Reset Description 
ar Value 


reg adi map valid | [31] 1'b1:this DVFS point valid 

-2 трол DVFS point invalid. Any DVFS 
hit it will cause a bad request interrupt to 
BIA and DVFS voltage to BAD request 
voltage (suggest a safe voltage ,such as 
EHE COTTON 


5.22.1.12 VOLT МАР ADI MAP 3 


0x0000002C adi mapping 3(0x800000A0) VOLT MAP ADI MAP 3 


Reserved 
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[=] 
Cie fw —] 
о грее 
m | | Е оо е | е е ОЗ Е Е ОС СВ 


reg_adi_map_volt_3 


T 
LINREREREREREREREN 


adi mapping 3 


Field Name Type | Set/Cle | Reset Description 
ar Value 


reg adi map valid | [31] 1'b1:this DVFS point valid 

-3 трол DVFS point invalid. Any DVFS 
hit it will cause a bad request interrupt to 
BIA and DVFS voltage to BAD request 
voltage (suggest a safe voltage ,such as 
1.2V) 


eS Ја | 


23 


5.22.1.13 VOLT МАР ADI MAP 4 


ШІНЕЛЕЛЕЛЕЛЕДЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 


Reserved 


| " EE 2 [о 


reg_adi_map_volt_4 


Peel DPD) >>) mmm EREREREN 


adi mapping 4 
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Field Name Type | Set/Cle | Reset Description 
ar Value 


reg adi map valid | [31] RW NA 0х1 1'b1:this DVFS point valid 

= трол DVFS point invalid. Any DVFS 
hit it will cause a bad request interrupt to 
BIA and DVFS voltage to BAD request 
voltage (suggest a safe voltage ,such as 
1.2V) 


ее ЕСТ ја — [s — Ја 


reg adi map volt | [15:0] 0.95V 
4 


5.22.1.14 VOLT МАР ADI МАР 5 
0x00000034 adi mapping 5(0x800000C0) VOLT MAP ADI MAP 5 


ШЕШШ Se ESSE A ISO IG | 


Reserved 


d5 
| 22 
ПЕ | | ОС ОС О ОСЗ ОСЗ ОСЗ ОС ОСЗ ОСЗ ОСЗ ОС ОСЗ СЗ ОСЗ 
ПТ ЕЕ | та | па Е С С С | | С С | «|» Е ОСЗ СО 


reg_adi_map_volt_5 


adi mapping 5 


Field Name Type | Set/Cle | Reset Description 
ar Value 


reg adi map valid | [31] RW NA 0х1 1'b1:this DVFS point valid 

трол DVFS point invalid. Any DVFS 
hit it will cause a bad request interrupt to 
BIA and DVFS voltage to BAD request 
voltage (suggest a safe voltage ,such as 
1.2V) 


ee: [эх [RO [а [s је 


5 
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5.22.1.15 VOLT MAP. ADI MAP 6 


0x00000038 adi mapping 6(0x800000E0) VOLT MAP ADI MAP 6 


Reserved 


| " |15 | 14 | 13 | 12 | | пој е [е | у | е [ва [за | [о 


reg_adi_map_volt_6 


м 
СЕЕ 


adi mapping 6 


Field Name Type | Set/Cle | Reset Description 
ar Value 


reg adi map valid | [31] RW NA 0х1 1'b1:this DVFS point valid 

=> трол DVFS point invalid. Any DVFS 
hit it will cause a bad request interrupt to 
BIA and DVFS voltage to BAD request 
voltage (suggest a safe voltage ,such as 
1.2V) 


ее јо ја — [s — Ја 


_6 


5.22.1.16 VOLT_MAP_ADI_MAP_7 


0x0000003C adi mapping 7(0x80000100) VOLT MAP ADI MAP 7 


Reserved 
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| Name | reg_adi_map_volt_7 
Type 


adi mapping 7 


Field Name Type | Set/Cle | Reset Description 
ar Value 


reg adi map valid | [31] 1'b1:this DVFS point valid 

=" трол DVFS point invalid. Any DVFS 
hit it will cause a bad request interrupt to 
BIA and DVFS voltage to BAD request 
voltage (suggest a safe voltage ,such as 
ӨТТІ COT RN 


5.22.1.17 VOLT. МАР ИС MAP 0 


и [o o p o [5s [55 [аз T [2 [ | » o [те [ [ле] 


Reserved 


те | NNNM 
resa г 
ШІШЕЛЕЛЕЛЕНЛЕЛЕЛЕНЕНЕЛЕЛЕЛЕНЕНЕЛЕНЕН 


reg iic тар volt 0 


Pee | PPP PPP PPP, 


іс mapping 0 


Field Name Type | Set/Cle | Reset Description 
аг Value 


_0 
ЕСИ ССИ СИ 
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0 


5.22.1.18 VOLT МАР IIC MAP 1 


0x00000044 iic mapping 1(0x00000000) VOLT MAP ИС MAP 1 


Reserved 


EES SEE A est И Ee e RE 


reg iic map volt 1 


вези | [> Ро о Ре Ре Ре Пе Ре Ре 


іс mapping 1 


Field Name Type | Set/Cle | Reset Description 
аг Value 
21 


тәмен јо [а [с Ја 


| 


5.22.1.19 VOLT_MAP_IIC_MAP_2 


0х00000048 йс mapping 2(0x00000000) VOLT MAP IIC MAP 2 


Reserved 
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| Name | reg_iic_map_volt_2 
Type 


іс mapping 2 


Field Name Type | Set/Cle | Reset Description 
а Value 
22 


жеме [эхо ја [б је 


2 


5.22.1.20 VOLT_MAP_IIC_MAP_3 


Cen [o o |» o [5 [55 2 T [2 [ | » E [те [лт [ле] 


Reserved 


те [e [S] 
LT3NREREREREREREREREREREREREREREREN 
ви | пе | та | па | | | пој» | |" е |» | «|» [2 | [о] 


reg_iic_map_volt_3 


Pel PPP PPP) PPP PPT 


іс mapping 3 


Field Name Type | Set/Cle | Reset Description 
аг Value 
3 


ее јо [а [со Ја 


3 
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5.22.1.21 VOLT МАР ИС MAP 4 


0х00000050 iic mapping 4(0х00000000) VOLT MAP IIC MAP 4 


Reserved 


| " EE 2 | |. 


reg_iic_map_volt_4 


везе |" [о Пе Ре Ро ОС ОС ОС О С С С БС С СЗ 


іс mapping 4 


Field Name Type | Set/Cle | Reset Description 
ar Value 
_4 


ese: — је ја [со [esed — — — — — 


4 


5.22.1.22 VOLT MAP ИС МАР 5 


и [o o p D v [5 [55 [25 T [2 [ | » E [те [лт [ле] 


Reserved 


d5 
те fw 
ггг 
ШІНЕЛЕЛЕЛЕЛЕШЕЛЕЛЕЛЕЛЕЛЕЛЕНЕНЕЛЕНЕН 


reg iic map volt 5 


LINSEREREREREREREREREREREREREREREN 
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іс mapping 5 


Field Name Type | Set/Cle | Reset Description 
ar Value 
_5 


ese: — јо [а [б је 


5 


5.22.1.23 VOLT МАР ИС МАР 6 


0х00000058 iic mapping 6(0х00000000) VOLT МАР ИС МАР 6 


Reserved 


| " |15 | 14 | 1з | 12 |а (зо [о [е | у | е ва [зат [о 


reg_iic_map_volt_6 


LINSERERERKHENKEREREREREREREREREREN 


iic mapping 6 


Field Name Type | Set/Cle | Reset Description 
al Value 
6 


Tena [ova o [а [со eena 


6 


5.22.1.24 VOLT МАР ІІС МАР 7 


ви Ги о [9 Гав ее [5 [25 [аз [аз [е [т | » [лә [те [лт [15] 
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Reserved 


@ 7 


Di ea 
Peset | o 
Е EEE 


reg_iic_map_volt_7 


ае В [о Ре КЛЕЯ 


іс mapping 7 


Field Name Type Set/Cle Reset Description 
ar Value 
7 


жеме [ио ја [с је 


7 


5.22.1.25 VOLT MAP ADI DELAY2 


0x00000060 adi delay2(0x00001800) VOLT MAP. DL DELAY 


fe ее я а-я КО 


reg_adi_delay2 
Tre | ы ОИ 
| Мате | reg_adi_delay2 
Type 


adi delay2 


Field Name Type | Set/Cle | Reset Description 
ar Value 


reg_adi_delay2 [31: 0] 0x1800 | adi delay time 
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5.22.1.26 VOLT_MAP_ADI_DELAY3 


0x00000064 adi delay3(0x00001800) VOLT_MAP_ te DELAY 


ИТИЕЛЕЗЕЗЕЗЕЛЕЗЕЗЕЛЕЗЕЗЕЛЕЗЕЗЕЗЕЗЕЗ 


reg_adi_delay3 


reg_adi_delay3 


Pell П PPP PPP] 


adi delay3 


Field Name Type | Set/Cle | Reset Description 
ar Value 


reg_adi_delay3 [31: 0] 0х1800 | adi delay time 


5.22.2 CORE 1 DVFS Voltage Mapping 


5.22.2.1 AON_VOLTAGE1_MAP_APB_RF Register Address Map 


Base address: 0xE44C0000 
Base address(Set Reg): OXE44C 1000 
Base address(Clear Reg): 0xE44C2000 


[oen [зз ТЛИ 


и -- VOLT_MAP_TRAN_DONE voltage transfer done clear 
CLR 
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5.22.2.2 VOLT MAP CONFIG 
0x00000000 configuration register(0x00000001) VOLT MAP CONFIG 


| " [зт | 30 | 20 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
[Name | Шо қайлемыы | 


reg_adi_map_volt_bad 
ЩО RE 


- | | Е 


configuration register 
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Field Name Type Set/Cle | Reset Description 
аг Value 
reg_adi_map_volt | [31:16] | RW NA the voltage setting if Voltage mapping 
_bad receives one invalid value 


is [RO [NA [0 еол 
reg_adi_table_lock m m С fo 0 | 161: Lock adi voltage mapping table | Lock adi И еее И mapping table 


reg_dvfs_pwd_adi 1'b1: enable ADI write into PMIC before 
_еп DVFS close VDDCPU 


reg (мі рма en КОИ ССА СИ СИНИ ој 1'bt: enable DVFS close VDDCPU | 


reg_bad_request_i = ee ME enable bad request irq 

rq_en 

reg voltage trans | [3] 1'b1: enable votlage transfer irq 

 irq en 

reg voltage ch b | [2] RW NA 1'b1: enable voltage channel busy irq 
изу irq en 


reg switch [1: 0] RW NA 0х1 2'b00: default response logic 
2'b01: ADI channel 
2'b10: IIC channel 
2'b11: CM4 channel 


5.22.2.3 VOLT MAP STATUS 
0x00000004 baseia output voltage code(0x00000000) VOLT MAP STATUS 


| Bit_| 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | ve | 17 | 16 | 


Reserved 


EE eae 
Резе | о | о | о | о | о | о | о | о | о | о | о|о|о | о | | 
| ви |15|14 [аз | 12 | п | пој о Је у [е | 5 |4|з|2 |!| о] 


Е КА 


оеро 
ЕШ: 7 /ТЕЛЕНЕНЕЛЕЛЕНЕШЕН 


baseia output voltage code 
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Field Name Type | Set/Cle | Reset Description 
ar Value 


Lese: [эп [no [WA |0 ем — — — — — 


reg bad request i | [7] NA bad request irq status 

rq sts 

reg voltage trans NA voltage transfer request irq status 
_irq_sts 

reg voltage ch b | [5] NA voltage channel busy irq status 
usy_irq_sts 


reg_default_respo | [4] NA 1'b1: default response logic was 

nse flag triggered 
1'b0: default response logic has not 
been triggered 

reg voltage ch b | [3] NA 1'b1: voltage channel is busy 

изу 10: voltage channel is idle 

reg voltage code | [2: 0] po qu ИШ baseia last valid voltage request output 
3-bit 


5.22.2.4 VOLT MAP FLAG CLR 


default response flag clr(0x00000000) 
| Bit (зя | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16-. 


Reserved 


Type 


| И 
| Reset | ЕНЕ В НЕСЕ ОКЗ Ка ЗО ЕИ ЕЈ 
| ви |15|14 | 13 | 12 | зо [о Је | у [е |5 | 4] з|2 |!| о] 


E 


default response flag clr 


Field Name Type | Set/Cle | Reset Description 
ar "EE 
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reg_default_respo RW NA 1'b1: clear default response flag 
nse flag clr 


5.22.2.5 VOLT MAP TRAN DONE CLR 


0x0000000C voltage transfer done clear(0x00000000) 


| вт | 31 | 30 | 20 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | ve | 17 | 6 | 
[Name [ее 


Reserved 
ме е 
preset | о | о | о | о | о | о | о | о | о | о | о | ојо | ој о | о] 
ви |1) та | 1з | 12 [атто [о | ге | 7 је [оја [зо [то 


о | 


ырс С 
ЕЛЕН 


VOLT_MAP_TRAN_DON 
E CLR 


voltage transfer done clear 


Field Name Type | Set/Cle | Reset Description 
аг Value 


Lese: [зит ја Гр ем 


reg trans done cl © ANNI | | 1'b1: clr trans done signal 
r 


5.22.2.6 VOLT MAP INT CLR 


Fo [s o] [ 2 [25 [5 [з] [т [ж [e e ЕЕЗ 
Pome | OON NN 


Reserved 
эе ЕЕ 
Нем RESIEN ИКЕ С КА ЖЕ Ел ЕН ЕНЕНЕ 


EU 
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clear interrupt 


Field Name Type | Set/Cle | Reset Description 
аг Value 


pra [о [NA [o | resorvediNA 
reg_bad_request_i | [2] RW NA 1'b1: clear bad request irq 
rq_clr 
reg_voltage_trans | [1] RW NA 1'b1: clear voltage transfer irq 
 irq clr 
reg voltage ch b RW NA 1'b1: clear voltage channel busy irq 
usy irq clr 


5.22.2.7 VOLT MAP ADI DELAY 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕІЕЕЛЕЛЕ 


reg_adi_delay 


Pest | о | о | о | о | о | о | о | о | о | о | о | ојо | ој о | о] 
| B | 15 | та | 1з | 12 [атто [о је | 7 | е | 5 ја | з|2 | 1 [0] 
| Мате | reg_adi_delay 

| позе | о | о | о |" | "| о | о | о |о|о| о | о| о | ој о | о] 


adi delay 


Field Name Type | Set/Cle | Reset Description 
ar Value 


reg_adi_delay [31: 0] 0x1800 | adi delay time 


5.22.2.8 VOLT_MAP_IIC_DELAY 


и [о [9 Ee Ee [ | » [лә [те [лт [15] 


reg_iic_delay 
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L'INSERERERERERERERERERERERERERERES 
ШІНЕЛЕЛЕЛЕЛЕШЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕНЕЛЕНЕН 


reg_iic_delay 


L'INSERERUSEREREREREREREREREREREREN 


iic delay 


Field Name Type | Set/Cle | Reset Description 
ar Value 


5.22.29 VOLT МАР ADI MAP 0 


0x00000020 adi mapping 0(0x80000000) VOLT MAP ADI MAP 0 


Reserved 


reg adi map volt 0 


RW 


adi mapping 0 


Field Name Type | Set/Cle | Reset Description 
ar Value 


reg adi map valid | [31] RW NA 0х1 1'b1:this DVFS point valid 

—0 1'bO:this DVFS point invalid. Any DVFS 
hit it will cause a bad request interrupt to 
BIA and DVFS voltage to BAD request 
voltage (suggest a safe voltage ,such as 
1.2V) 


ewe: ЕС ја ГБ [шей — — — — — 
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_0 


5.22.2.10 VOLT_MAP_ADI_MAP_1 


0x00000024 adi mapping 1(0x80000070) VOLT MAP ADI MAP 1 


Reserved 


GEIS EE E] |2 Еа ЕЗ ЕСЕДЕН а 
name | қазы Жат | 


reg adi map volt 1 


aw 
Rest | о | о | о [о | о 


adi mapping 1 


Field Name Type | Set/Cle | Reset Description 
аг Value 


reg adi map valid | [31] RW NA 0х1 1'b1:this DVFS point valid 

= 1'bO:this DVFS point invalid. Any DVFS 
hit it will cause a bad request interrupt to 
BIA and DVFS voltage to BAD request 
voltage (suggest a safe voltage ,such as 
1.2V) 


еле” јо [WA — [s — Ја 


reg adi map volt | [15:0] 0.75V 
_1 


5.22.2.11 VOLT_MAP_ADI_MAP_2 


Cen [o o p Do [5s [55 [2 T [2 [ | » [лә T [ [15] 


Reserved 
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уве J KE 
rea | ОС ОС О ОСЗ ОСЗ ОСЗ ОС СЗ ОСЗ ОСЗ О СЗ ОСЗ ОСЗ 
ПТ ЕЕ | та | па | па ЕС | пој» С ОС СЗ |» ОСЗ Е Е СЗ ИСО 


reg_adi_map_volt_2 


T 
L'INSEREREREREREREN 


adi mapping 2 


Field Name Type | Set/Cle | Reset Description 
ar Value 


reg adi map valid | [31] RW NA 0х1 1'b1:this DVFS point valid 

га трол DVFS point invalid. Any DVFS 
hit it will cause a bad request interrupt to 
BIA and DVFS voltage to BAD request 
voltage (suggest a safe voltage ,such as 
1.2V) 


emer [mois [Ro ја о reseneaws — | 


reg adi map volt | [15:0] 0.84V 
_2 


5.22.2.12 VOLT MAP. ADI MAP 3 


0x0000002C adi mapping 3(0x800000A0) VOLT MAP ADI MAP 3 


Reserved 


| Bit |15|14 | 1з | 12 [ам | ој о [е [т | е| 5 јазот о 
| Мате | reg_adi_map_volt_3 
Type 


adi mapping 3 
Field Name | Bit | Type Set/Cle | Reset | Description 
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pl = ме тт —- -__ 


reg adi map valid | [31] RW NA 0х1 1'b1:this DVFS point valid 

-3 трол DVFS point invalid. Any DVFS 
hit it will cause a bad request interrupt to 
BIA and DVFS voltage to BAD request 
voltage (suggest a safe voltage ,such as 
1.2V) 


еее јо ја о СЕТ 


23 


5.22.2.13 VOLT МАР ADI МАР 4 
0х00000030 adi mapping 4(0x800000B0) VOLT MAP. ADI MAP 4 


| Bit_| 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | vo | 17 | 16 | 


Reserved 


Type 


C 
Peset | ı ME 
| ви | 15 | 14] 1з | 12 | (зо [о [ет [е [е | 4|з|2 | 1] о] 


reg adi map. volt 4 


м 
везе |" [о [Пе Пе о С ОС 


adi mapping 4 


Field Name Type | Set/Cle | Reset Description 
ar Value 


reg adi map valid | [31] 1'b1:this DVFS point valid 

= трол DVFS point invalid. Any DVFS 
hit it will cause a bad request interrupt to 
BIA and DVFS voltage to BAD request 
voltage (suggest a safe voltage ,such as 
гш? кын 
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5.22.2.14VOLT_MAP_ADI_MAP_5 


0x00000034 adi mapping 5(0x800000C0) VOLT MAP ADI MAP 5 


Reserved 


| " |15 | 14 | 13 | 12 | | пој е [е |v[e]|s]«js]a|*|o 


reg_adi_map_volt_5 


T 
везе | С e ee ОСЗ ОС ОС 


adi mapping 5 


Field Name Type | Set/Cle | Reset Description 
ar Value 


reg_adi_map_valid | [31] RW NA 0x1 1'b1:this DVFS point valid 

E 1'bO:this DVFS point invalid. Any DVFS 
hit it will cause a bad request interrupt to 
BIA and DVFS voltage to BAD request 
voltage (suggest a safe voltage ,such as 
1.2V) 


еее јо [а [s Ја 


25 


5.22.2.15 VOLT_MAP_ADI_MAP_6 


0x00000038 adi mapping 6(0x800000E0) VOLT MAP ADI MAP 6 


Reserved 
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| Name | reg adi map volt 6 
Type fw ООО 


adi mapping 6 


Field Name Type | Set/Cle | Reset Description 
ar Value 


reg adi map valid | [31] RW NA 0х1 1'b1:this DVFS point valid 

=> трол DVFS point invalid. Any DVFS 
hit it will cause a bad request interrupt to 
BIA and DVFS voltage to BAD request 
voltage (suggest a safe voltage ,such as 
1.2V) 


esee: _____| вола [RO [а — [s — _[resoneaa — — — — —À 


.6 


5.22.2.16 VOLT MAP. ADI MAP 7 


0x0000003C adi mapping 7(0x80000100) VOLT MAP ADI MAP 7 


Reserved 


| ви fas faa | 1з | 12 | "| пој [в | | 6 | 5 | 4|з|2 | 1] о] 


reg_adi_map_volt_7 


м 
ee КЯКЕКЕКИКЕКЕКЯКЯКЕКЯКЯКЕКЯКЯ 


adi mapping 7 


Field Name Type | Set/Cle | Reset Description 
аг Value 


reg adi map valid | [31] 1'b1:this DVFS point valid 
трол DVFS point invalid. Any DVFS 
hit it will cause a bad request interrupt to 
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BIA and DVFS voltage to BAD request 
voltage (suggest a safe voltage ,such as 
ET  — .2V) 


7 


5.22.2.17МОІТ МАР ІІС МАР 0 


0х00000040 іс mapping 0(0х00000000) МОТ МАР ИС MAP 0 


Reserved 


reg iic map volt 0 


LINSEREREREREREREREREREREREREREREN 


ви (че (та [аз |а аа (зо [о [ет [е [о | 4|з|2 | тој 


iic mapping 0 


Field Name Type | Set/Cle | Reset Description 
аг Value 
_0 


ese: [oT [RO [а [о Ја 


0 


5.22.2.18 VOLT МАР IIC MAP 1 


и [o o p D [5s [55 2 [а [2 [7 | » o [те [ [ле] 


Reserved 
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Ene | 
Pelt PPP PPP PPP Ppl 
Pen ЕЕ С | па | па С С С ОС С СЗ ОС СЗ Е [2[ СО 


reg_iic_map_volt_1 


Peel PPP PPP PPP ГТ 


іс mapping 1 


Field Name Type | Set/Cle | Reset Description 
аг Value 
21 


ese: [oor [RO [а [0 Ја 


| 


5.22.2.19ҮО1Т МАР ІІС MAP 2 


0х00000048 йс mapping 2(0х00000000) VOLT МАР ИС MAP 2 


Reserved 


ү _ MEN 
Peset | o о [о | о | о | о | о | о |о | о | о | о |о | о | ој | 
Ша E59 RE E ER E ET А СЕБЕ LES ЕЧ |4 


reg iic map volt 2 


а | 15161 


іс mapping 2 


Field Name Type | Set/Cle | Reset Description 
ar Value 


_2 
эс] [нб [WA [о рентам 
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2 


5.22.2.20 VOLT_MAP_IIC_MAP_3 


0x0000004C йс mapping 3(0x00000000) VOLT MAP IIC MAP 3 


Reserved 


LESER CES ЕЕЕ | E ИКИ est И s ЕРЕС 


reg iic map volt 3 


вези | [о Ро о Ре Ре Ре Ре Ре 


іс mapping 3 


Field Name Type | Set/Cle | Reset Description 
а Value 
23 


ese: — [meno ја [со Ја 


3 


5.22.2.21 VOLT МАР IIC MAP 4 


0x00000050 iic mapping 4(0x00000000) VOLT MAP IIC MAP 4 


Reserved 
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| Name | reg_iic_map_volt_4 
Type 


іс mapping 4 


Field Name Type | Set/Cle | Reset Description 
ar Value 
_4 


жеме [эхо ја [б је 


4 


5.22.2.22 VOLT МАР IIC MAP 5 


e [o o p o [5s [55 [аз T [2 [ | » o [те [ [ле] 


Reserved 


те fw 
LT3NREREREREREREREREREREREREREREREN 
m | пе | та | па | па |" | пој» | | [о |» | «|» Е [о] 


reg_iic_map_volt_5 


Pel PPP PPP) PPP PPT 


іс mapping 5 


Field Name Type | Set/Cle | Reset Description 
ar Value 
_5 


еее [meno [а [б Ја 


5 
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5.22.2.23 VOLT_MAP_IIC_MAP_6 


0x00000058 іс mapping 6(0x00000000) VOLT_MAP_IIC_MAP_6 


Reserved 


| " |15 | 14 | 13 | 12 | | пој е [е | у | е [ва [за | |. 


reg_iic_map_volt_6 


везе | ККЕ СЗ 


іс mapping 6 


Field Name Type | Set/Cle | Reset Description 
аг Value 
_6 


тәмен — [memo [а [о Ја 


6 


5.22.2.24 VOLT МАР IIC MAP 7 


Cen [o o p D v [5s [25 2 T [2 [т | » o [те [лт [15] 


Reserved 


а7 
те Pw 
ггг 
ШІНЕЛЕЛЕЛЕЛЕШЕЛЕЛЕЛЕЛЕЛЕЛЕНЕНЕЛЕНЕН 


reg iic map volt 7 


LINSEREREREREREREREREREREREREREREN 
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іс mapping 7 


Field Name Type | Set/Cle | Reset Description 
а Value 
_7 


ее је [а — [s — [esed — — — — —À 


7 


5.22.2.25 VOLT MAP ADI DELAY2 


0x00000060 adi delay2(0x00001800) VOLT МАР. 2 Dis DELAY 


KNEJEIEIEIEZEJEJEJEJEIEIEIEIEIEAE 


reg adi delay2 
ЩО RN 
| Name | reg adi delay2 
Type 


adi delay2 


Field Name Type | Set/Cle | Reset Description 
ar Value 


reg adi delay2 [31: 0] 0x1800 | adi delay time 


5.22.2.26 VOLT MAP. ADI DELAYS3 


0x00000064 adi delay3(0x00001800) VOLT. MAP... еше DELAY 


IKNEJEIEIEIEZEJEJEJEJEIEREIEIEIEAE 


reg adi delay3 


те | REN 
L'INSERERERERERERERERERERERERERERES 
ШІНЕЛЕЛЕЛЕЛЕШЕЛЕЛЕНЕЛЕЛЕЛЕНЕНЕЛЕНЕН 


reg_adi_delay3 
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ае О О О О О 51511 


аа! delay3 


Field Name Type | Set/Cle | Reset Description 
аг Value 


reg adi delay3 [81: 0] 0x1800 | adi delay time 


5.23 GPIO 


AON has standard GPIO interface. And base address is E4280000. 


Base Addr Range Addr Map Description 


E428 0000-E428 FFFF AON GPIO 


5.23.1 Overview 


The GPIO module provides general purpose input and output signals. Many of the GPIO pins are 
multiplexed with other functions, and system design trade-off must be exercised on selecting them. All the 
GPIO pins can be programmed to be either input or output. When in input mode, they can be 
programmed to trigger interrupt to the ARM. 


5.23.2 Features 


Configure detect condition by corresponding register 
Positive edge detect and interrupt generate 

Negative edge detect and interrupt generate 

Both edge detect and interrupt generate 

High level detect and interrupt generate 

Low level detect and interrupt generate 

Level detect and interrupt generate at system power-down 
Mask interrupt 

Mask input data 

Mask output data (mask to 40” 
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5.23.3 Signal Description 


The 4 signals are combined to control an inout port. A suggested IO circuit is shown 
below. 


pad_oe_gpio 


pad_out_gpio 


pad_in_gpio 


pad ie gpio 


GPIO 


Figure 1- 1 A suggested IO circuit 


5.23.4 Function Description 


pad out gpio 


Ш pad ое gpio 
GPIO Ш pad_ie_gpio 


pad_in_gpio 


О 
circuit 


int_req_gpio 


— Data & configuration path 
—> Int path 


Figure 1-2 A block diagram of GPIO 
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As the diagram shows above, ARM core configures the function of GPIO by writing the registers 
through APB interface. With corresponding configuration, this module can perform data input and output 
as IO interface, detect the level or edge interrupt signal. If it is necessary, it wakes system up with a 
specified level input. 


5.23.5 Control Registers (wrap up with 16-bit) 


5.23.5.1 Memory map 


Table 4 GPIO Control Register Address Map 
ARM base address: GPIO BASE ADDRESS 


Mime [Name ООО 


5.23.5.2 Register Descriptions 


5.23.5.2.1 gpio data 
Description: GPIO bits data register (masked) 
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Cm [и [о |» [ж [ [ж |» ә [з [= [ж [о [зә [зв [т [- 
[heme [DD DD шы 


Reserved 


GPIODATA 


Peele tele ll tt [>>] [к [= 


ЕС ЕЛЕ ЕС ЕЗ 6 ЗЕ ВЕЕТ В 
юе SINN NONEM. ЕЕ 


Field Name Type Reset Description 

Value 
рече [mw [en 
GPIODATA [15:0] | RW | 1670 | GPIO bits data input 


5.23.5.2.2 gpio dmsk 


Description: GPIO bits mask register 


0x0004 (reset 0х0000 0000) gpio атк 


| et [st | 20 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 1 | ve | 17 | ој 
L3. |) Á |w— — — | | I | 


Reserved 


БЕЛЕ И A ІІ 


GPIODMSK 


reel etal PP PPP PPP PP PTT 


Field Name Type Reset Description 
Value 


[ease [о se [Revved SSS 


ЕИ s 0] RAN 16'h0 GPIODATA register can be read/write if corresponding 
bits of GPIODMSK set to “1” 


5.23.5.2.3 gpio_dir 
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Description: GPIO bits direction register 
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ICNERESEIEJESEJEREIERESEREIEIETERES 
Кеј == 


Reserved 
е fo 
Peset ~ | ~ | о о | о о pepe» о | 0] 
КТЖ ЕСЕ СС ЕС (RR ER КС [GI СТРЕС ЕИ СИ СТЕ ПСД 


GPIODIR 


ЕТІНЕ 


Field Name Type Reset Description 
Value 


[ [mss [но [ww 
GPIODIR [15:0] RAN 16'h0 “1” configure gpio bits to be output (to pad) 
“0” configure gpio bits to be input (from pad) 


5.23.5.2.4 gpio is 


Description: GPIO bits interrupt sense register 


ICNESEIEREIEAEJEREIEIEIEREIEIEIERES 
LIMEN RN 


Reserved 


ЕСЛИ [test ЕЕ E SR e ВСВ T n Fo a 
E ORS о | 


GPIOIS 


L1 


Field Name Type | Reset Description 
Value 
| рея [но [rere 
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GPIOIS [15:0] R/W 16'hFFFF | “1” detect signals level 
“0” detect signals edge 


5.23.5.2.5 gpio_ibe 
Description: GPIO bits both edges interrupt register 


0x0010 (reset 0x0000_0000) gpio_ibe 


Br s: | 20 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 1 | 16 | 17 | v6 
Name — Ph J 9 | |À|1]1 | [. | |. 


Reserved 


RECTE SCR SCR RTI ЕСЕ IS (СЕ ПРЕ 


GPIOIBE 


ЛЕНЕНЕНИЛЕНЕНЕНЕНЕНЕЛЕКЕНЕНЕНЕНЕН 


Field Name Type Reset Description 
Value 


|_______| тла [RO fieno (везама __ | 


GPIOIBE [15:0] R/W 1610 “1” both edges trigger an interrupt, 
“0” interrupt generation event is controlled by GPIOIEV 


5.23.5.2.6 gpio_iev 


Description: GPIO bits interrupt event register 
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ЕСЕЕНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕНЕЛЕЛЕЛЕЛЕ 
јон 


Reserved 
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ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕНЕНЕЛЕЛЕНЕНЕНЕНЕНЕН 
ef CSC 
С 


GPIOIEV 


Field Name Type | Reset Description 
Value 
[ [ewe [mo [tem 


GPIOIEV [15:0] R/W 16'hFFFF | GPIO bits interrupt event register: 
"1" high level/posedge trigger interrupts, 
“0” low level/negedge trigger interrupts. 


5.23.5.2.7 gpio ie 


Description: GPIO bits interrupt enable register 


0x0018 (reset 0х0000 0000) 


ИЕЛЕ ЕВ Е ЗО СИ ed ee 


GPIOIE 


R/W 


Field Name Type Reset Description 
Value 
[ ms [mo [вю 
GPIOIE [15:0] R/W 1610 GPIO bits interrupt enable register: 
“1” corresponding bit interrupt is enabled. 
V0.3 
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po LL LLL 9'eomespondingbitineruptistenabled | 


5.23.5.2.8 gpio ris 


Description: GPIO bits raw interrupt status register, and it reflects the status of interrupts trigger 
conditions detection on pins (prior to gpio mis) 


0x001C (reset 0х0000 0000) 


| Bt | a1 so | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 26 | ој ај 17 | 16 | 


Reserved 


IEEE Е ТЕ 2 СС ЕС EIER ЕЦД 


GPIORIS 


Field Name Type Reset Description 
Value 


ма |н fieno [Reseved | 


GPIORIS [15:0] 16'h0 GPIO bits raw interrupt status register: 
"1" interrupt condition met 
"0" condition not met 


5.23.5.2.9 gpio mis 


Description: GPIO bits masked interrupt status register 
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ЕСЕЕНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕНЕЛЕЛЕЛЕЛЕ 
јон 


Reserved 


GPIOMIS 


[> Го Ре ОС ОС ОС ОС ОСЗ [= [е] 


А a ЕЛЕШЕ ЛЕ ШЕ ЗЕ ТЕ ВЕТВИ В 
Вејин. ЕЦ ЕЕ 


Field Name Type Reset Description 
Value 
[ ве [Ro [sew 


GPIOMIS [15:0] 16'h0 GPIO bits masked interrupt status register: 
"1" Interrupt active 
"0" interrupt not active 


5.23.5.2.10  gpio ic 


Description: GPIO bits interrupt clear register 


0x0024 (reset 0х0000 0000) 


GPIOIC 


Г 
а | 


(ЕЕС ВЕСТ ЕО era Е ЕЕС SE RE ЗС ЕС ЕС СИ ЕС 
[Name | NF 


Field Name Type Reset Description 
Value 
GPIOIC : 5:0] WO 16'h0 GPIO bits interrupt clear register: 
"1" clears detected interrupt. 
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L1] |. ПОНЕСТИ 


5.23.5.2.11 оріо inen 


Description: GPIO input enable register 


0x0028 (reset 0x0000 FFFF) gpio inen 


Br |з | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 16 | 17 | 16 | 
L3. «— 3. | B p 


Reserved 


GPIOINEN 


веза | 


БЕСИ Si ПБ Sa ССА ЦЕ ce Е ЕС ЕИ ЕИ ЕС ЕИ 
Name] м СЧ _ __ 


Field Мате Туре | Reset Description 
Value 


GPIOINEN 2 5:0] 16'hFFFF май o oo input enable register: 
“1” input enable. 
“0” input disable. 


5.23.6 Application Notes 


5.23.6.1 Programming Notes 


1) In edge detection mode, clear operation should be performed before every interrupt 
detection cycle to prevent unexpected interrupt trigger. 


2) During one interrupt detection process, any change of configuration registers are not 
recommended, that may course unexpected error. 


3) Configuring interrupt mode: 

a. If level mode, set gpio is to 1; If edge mode, set gpio is to 0. 

b. If high level(posedge) set gpio iev to 1; If low level(negedge) set gpio iev to 0 
с. If both-edge mode, set gpio іре to 1, it will override gpio iev. 
d 


Clear operation is needed necessary for edge mode, it is supposed to write 
gpio ic to 1, and rewrite it to O for next detection. 
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Level or Edge 
Edge Level 


Enable int Enable int 


Check Raw/Masked int 
registers 


Check Raw/Masked int 
registers 


Disable int Disable int 


Clear int 


Figure 1 - 3 Software control flow 
4) Level interrupt could not be clear by gpio_ic. To disable/clear level interrupt, only gpio_ie 
is suggested. 


5) Interrupt enable signal is used to mask all interrupts defined in this module. A common 
usage of that is blocking interrupt and preventing interrupt transmitted to system. 


6) Level interrupt signal must be held until Check Raw/Masked Int Registers process done. 
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Enable int 
System power down 


mum 
N Y 
System wakeup 


Check Raw/Masked int 
registers 
Disable int 


Figure 1 - 4 System wakeup flow 


7) Especially, in system wakeup situation, relative registers must be configured before 
system power down. Interrupt signal must be held until APB clock stable and Check 
Raw/Masked Int Registers done. 


8) Please follow the steps as below while changing level interrupt mode to edge interrupt 


mode. 
Disable int — > Configure int mode 


Figure 1 - 5 Int mode change flow 
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5.24 INTC controller 


Base Addr Range Addr Map Description 
E435_0000~E435_FFFF AP INTCO 
E436_0000~E436_FFFF AP INTC1 


E437_0000~E437_FFFF AP INTC2 
E438_0000~E438_FFFF AP INTC3 


5.24.1 Overview 


Interrupt Controller generate IRQ (Interrupt Request) and FIQ (Fast Interrupt Request) to 
ARM from 32 IRQ and 32 FIQ channels. 


5.24.2 Features 
е Provide 30 hardware-triggered IRQ channels from IRQ channel 2 to channel 31 
Provide 30 hardware-triggered FIQ channels from FIQ channel 2 to channel 31 
Provide 1 software-triggered IRQ channel from IRQ channel 1 
Provide 1 software-triggered FIQ channel from FIQ channel 1 
Provide 1 special IRQ channel from IRQ channel 0 
Provide 1 special FIQ channel from FIQ channel 0 
Each IRQ or FIQ channel can be enabled or disabled independently 
Provide raw status for each IRQ or FIQ channel 
Provide masked status for each IRQ or FIQ channel 
Provide software debug mode to perform interrupt test 


5.24.3 Signal Description 


PCLK Input APB clock PCLK should be gated by arch_eb before 
input, arch_eb default value is 1. 

PRESETn Input APB clock domain reset Rising edge of HRESETn should be 
synchronized in PCLK domain 

PENABLE APB bus Connected with APB bus — common 
signal 


PSEL Input APB bus Connected with APB bus —dedicated for 
this module 

PADDR[6:2] Input APB bus Connected with APB bus — common 
signal 

PWRITE APB bus Connected with APB bus — common 
signal 
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РМРАТА[31:0] Input APB bus Connected with APB bus — common 
signal 

PRDATA[31:0] Output APB bus Connected to APB bus —dedicated for 
this module 


int req irq n Output nIRQ interrupt request to ARM: | Connect to arm core. 
low active 
Normally, it's triggered by 
hardware modules’ interrupt, 
and the hardware module will 
keep the interrupt status until 
Software clear it. 
nIRQ can be used to wakeup 
deep sleep. 
int req fig n Output nFIQ interrupt request to ARM: | Connect to arm core. 
low active 
Normally, it's triggered by 
hardware modules' interrupt, 
and the hardware module will 
keep the interrupt status until 
Software clear it. 
nFIQ can be used to wakeup 
deep sleep. 


5.24.4 Function Description 


е Interrupt Controller generate IRQ to ARM from 32 IRQ channels, including 30 hardware- 
triggered IRQ channels, 1 special hardware-triggered IRQ channel and 1 software- 
triggered IRQ channel. 

ө  Interrupt Controller also generate НО to ARM from 32 FIQ channels, including 30 
hardware-triggered FIQ channels, 1 special hardware-triggered FIQ channel and 1 
software-triggered FIQ channel. 

е 32lRQ channels are independent from 32 ЕГО channels; they can be connected or 
configured independently. Following is the function diagram of Interrupt Controller. 
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irq en[0] 


Special IRQ 


Software IRQ 


Hardware IRQ 2 


IRQ 
Hardware IRQ 3 
Hardware IRQ 31 
Special FIQ 
Software FIQ 
Hardware FIQ 2 
FIQ 


Hardware FIQ 3 


На en[31] 


Hardware FIQ 31 


Figure 5-1 Function diagram 
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Test interrupt source 
Special IRQ 
IRQ test source 
IRQ test select 
IRQ test source 
IRQ 
Test interrupt source 
Test interrupt source 
Special НО 
FIQ test source 
FIQ test select 
FIQ test source 
FIQ 
Test interrupt source 


Figure 5-2 Interrupt source 
5.24.5 Control Registers 


5.24.5.1 Memory map 


Ете И ГИС“ СИ 
с ЕБЕ 
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0x0024 INT FIQ RAW STS FIQ raw status 
0x0028 INT FIQ ENABLE FIQ enable control 
0x002C INT FIQ DISABLE FIQ disable control 


0x0030 INT FIQ SOFT FIQ software interrupt trig 
0x0034 INT FIQ TEST SRC FIQ test source generating 
0x0038 INT FIQ TEST SEL FIQ test select 


5.24.5.2 Register Descriptions 


5.24.5.21 ІМТ IRQ MASK STS 


Description: IRQ masked status 


0x0000 IRQ masked status (reset 0x0) INT_IRQ_MASK_STS 


| Bit_| at | зо | 29 | 20 | 27 | 26 | 25 | 26 | 23 | 22 | 21 | 20 | 19 | 16 | 17 | 16 | 
Name | м X NN S — 


INT ТВО MASK STS 


po 
БЕЛ КЕСИ НГ Ae: | ae С НЕ МЕ, EXE ЕС ВИ СЕА 
ЕН ЕЛ И ИЕЛЕ РС ЕС (ВА СВ ВЕ ЕЗ Е В ЕН 
еј psig 


INT_IRQ_MASK_STS 


Type 


Field Name Type | Reset | Description 
Value 
INT_IRQ_MASK_STS | [31:0] 3270 | IRQ interrupt channel masked status 
One bit for one channel 
Active high 


5.24.5.2.2 ІМТ IRQ RAW STS 


Description: IRQ raw status 
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Cm [и ec 


INT_IRQ_RAW_STS 


INT_IRQ_RAW_STS 


ПЗ С СВ ОС ОС ОС ОСЗ ОСЗ ОС ОСИ ОС ОС ОС ОС СЗ ОСЗ С 


ПО ата esr 


Field Name Type | Reset | Description 
Value 
INT_IRQ_RAW_STS | [81:0] 32'h0 IRQ interrupt channel raw status 
One bit for one channel 
Active high 


5.24.5.2.3 INT IRO ENABLE 


Description: IRQ enable control 


IRQ enable control (reset 0x0) 
| Bit [зт | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


INT ВО ENABLE 


INT ВО ENABLE 


" 
ЕГІНИЕЗЕЕКЕЕНЕНЕНЕНЕНЕНЕНЕНЕНЕНЕНЕН 


ЕКНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕН ЕЖЕН ЕЛЕЖЕЛЕИЕИЕН 


Field Name Type | Reset | Description 
Value 


INT_IRQ_ENABLE | [81:0] R/W 32’h0 IRQ interrupt channel enable 
One bit for one channel 
Write 1 to corresponding bit to enable the 
corresponding interrupt channel. 
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Write 0 to any bit which is DO NOT CARE. 


Write 1 to corresponding bit in INT_IRQ_DISABLE to 
clear enable bit. 


Read status: 
0: related channel is disabled 
1: related channel is enabled 


5.24.5.2.4 INT_IRQ_DISABLE 


Description: IRQ disable control 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕІЕ 
C ОИ 


Wo 


о АМТ ______ 
(рам о а | жиле о оа а а У и | о ар 
БЕН АЕ a ВТЗ Не | ИЕГИ 
Name] улове“ | 


INT_IRQ_DISABLE 


Field Name Type | Reset | Description 
Value 


INT_IRQ_DISABLE | [31:0] WO 32’hO | IRQ interrupt channel disable 
One bit for one channel 
Write 1 to corresponding bit to disable the 
corresponding interrupt channel. 
Write 0 to any bit which is DO NOT CARE for disable. 


5.24.5.2.5 ІМТ ІВО SOFT 


Description: IRQ software interrupt 
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ЕСЕЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕНЕЛЕЛЕЛЕЛЕ 


Reserved 


Reserved 


Field Name Type | Reset | Description 
Value 


|_________| за) јво [sono [Reseved m NN 


INT_IRQ_SOFT [1] WO тво IRQ software interrupt 
Write 1 to active the software interrupt. 
Write 0 to clear the software interrupt. 


ја ewm ан 


524.526  INT_IRQ_TEST_SRC 


Description: Test mode control: source generating 


IRQ test source generating (reset 0x0) 
| Bit | 31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 


INT_IRQ_TEST_SRC 


алыш Jen [Type [Reset [елиш —  — — — — — — 
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INT_IRQ_TEST_SRC | [31:0] R/W | 320 | IRQ test mode control for source generating 
One bit for one channel, the bit[1] is reserved. 
This register is only used in test mode. When 
INT_IRQ_TEST_SEL is 1, Write 1 to corresponding 
bit to generate INT_IRQ_RAW_STS. If the 
corresponding channel is enabled, IRQ to ARM and 
INT_IRQ_MASK_STS is also generated. 


524.527 ІМТ IRQ TEST SEL 


Description: Test mode control: test select 


Pee [sro [= [2 [27 [25 [25 [2 [5 [ 2 [ [9 | 5 [в [ v [ | 


Reserved 


Еши; 


| Туре | 


Field Name Type | Reset | Description 
Value 


|. [B PRO јато |Reseved _ | 


INT_IRQ_TEST_SEL R/W | ЧО IRQ test mode enable 
Write 1 to enter test mode. 
In normal condition, this register MUST be 
configured to 0. 


5.24.5.2.8 ІМТ ЕІО MASK STS 


Description: FIQ masked status 
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m [и ec 


INT_FIQ_MASK_STS 


INT_FIQ_MASK_STS 


ПЗ o СВ ОС С ОС ОСЗ ОСЗ ОСЗ ОС ОС ОС ОС С СЗ ОСЗ С 


Field Name Type | Reset | Description 
Value 


INT FIQ MASK STS | [81:0] 3290 | FIQ interrupt channel masked status 
One bit for one channel 
Active high 


5.24.5.2.9 ІМТ НО RAW STS 


i ПИ ЗЕ acres 


Description: FIQ raw status 


FIQ raw status (reset 0x0) 
t зт | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 


INT_FIQ_RAW_STS 
Type 


Oe 
[Reset | о | о | М“ о [oo |о | о |о|о|о|о|о|ој о 
ЖЕЛЕ И Е Е СГС ЕЗ ЕС ПА ВИТА 


INT ЕО RAW STS 


Field Name Type | Reset | Description 
Value 


INT FIQ RAW STS | [31:0] 32'h0 FIQ interrupt channel raw status 
One bit for one channel 
Active high 


С 
LIEN 
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5.24.5.2.10 INT РІО ENABLE 


Description: FIQ enable control 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕНЕЛЕЛЕЛЕЛЕГІ 
Кеј SRE 


INT FIQ ENABLE 


Type R/W 


5-22-24... =) 
ва НЕЛИ НЕС НЕ РИ НП ЕЕ И ПС САД Е ар 
ICI ЕСЕ ЕСЕН ЕС ЕП ОЗ С ЕВЕ ТЕ С 
ме мм | мз() | 


INT_FIQ_ENABLE 


T 


Field Name Type | Reset | Description 
Value 


INT FIQ ENABLE | [31:0] RAN 32'h0 FIQ interrupt channel enable 
One bit for one channel 
Write 1 to corresponding bit to enable the 
corresponding interrupt channel. 
Write 0 to any bit is DO NOT CARE. 
Write 1 to corresponding bit in INT FIQ DISABLE to 
clear enable bit. 
Read status: 
0: related channel is disabled 
1: related channel is enabled 


5.24.5.2.11 ІМТ ЕГО DISABLE 


Description: FIQ disable control 
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СІН ЕСІТТІ! ЕЕЕ БЕГІС 
ШІЕЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 


INT_FIQ_DISABLE 


INT_FIQ_DISABLE 


но 
ІЕИКИКИКИКИЕНЕНЕНЕНЕНЕНЕНЕЛЕНИНЕН 


ЕШ ЕЛЕЛЕНЕЛЕЛЕЛЕЛЕЛЕЖЕЛЕШЕЛЕНЕДЕНЕН 


Field Name Type | Reset | Description 
Value 


INT FIQ DISABLE | [31:0] WO 32'h0 | FIQ interrupt channel disable 
One bit for one channel 
Write 1 to corresponding bit to disable the 
corresponding interrupt channel. 
Write 0 to any bit is DO NOT CARE. 


5.24.5.2.12 INT НО SOFT 


Description: FIQ software interrupt 


Cm [s T9]2 [s [v [w м [ж [2 [ [ж | 5 [| [ [6 
e| == 


Reserved 


Field Name Type | Reset | Description 
Value 
вна во [ww 
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INT_FIQ_SOFT [1] WO ТО FIQ software interrupt 
Write 1 to active the software interrupt. 
Write 0 to clear the software interrupt. 


[— — —]w [o юан 


5.24.5.2.13 INT НО TEST SRC 


Description: Test mode control: source generating 


0x0034 FIQ test source generating (reset 0x0) INT FIO TEST SRC 


| ви | at | o2 | 20 | 27 | 26 | 25 | 26 | 23 | 22 | 21 | 20 | 19 | v8 | 17 | 16 | 
еј AS 


INT_FIQ_TEST_SRC 


нн 


м“ АХ ___ 
Reset | о | о | о о | oo | o о | io | о | ом GN |: 
Бас ПС ПБ ПА ПБ ВС (ЕС ВС НЕ СИ СЕ ВЕН 


INT_FIQ_TEST_SRC 


T 


Field Name Type | Reset | Description 
Value 


INT ҒО TEST SRC | [31:0] RWW |32'hO | IRQ test mode control for source generating 
One bit for one channel, the bit[1] is reserved. 
This register is only used in test mode. When 
INT FIQ TEST SEL is 1, Write 1 to corresponding 
bit to generate INT FIQ RAW STS. If the 
corresponding channel is enabled, FIQ to ARM and 
INT FIQ MASK STS is also generated. 


5.24.5.2.14 INT НО TEST SEL 


Description: Test mode control: test select 
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Cm ec 


Reserved 


Field Name Type | Reset | Description 
Value 


[ms [m [sme 
INT ЕО TEST SEL R/W | 10 FIQ test mode enable 
Write 1 to enter test mode. 
In normal condition, this register MUST be 
configured to 0. 


5.24.6 Application Notes 


Make sure that all the hardware interrupts are level triggered, and input level is active 
high. Once interrupt is generated, it should keep high until software clear the interrupt. The 
following figure is a recommended flow for hardware channels. 
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Configure Hardware 
Module 


ENABLE channel 
Wait for IRQ/FIQ 


Check Raw/Masked Sts 
Clear Interrupt Source 


DISABLE Module and 
Channel if need 


Figure 5-3 Hardware interrupt control flow 


Software interrupt channel could be used to specify a flag to INTC on APB interface, 
then detect it as a interrupt. 


Configure Software 
Module 


ENABLE channel 
Write IRQ/FIQ 


Receive configured 


IRQ/FIQ 


Check Raw/Masked Sts 
Clear Module Interrupt 


DISABLE Module and 
Channel if need 
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Figure 5-4 Debug mode interrupt control flow 


5.25 System Timer 


AON has 3 System timer. Address mapping as followed. 


Base Addr Range Addr Map Description 
E423 0000-Е423 ЕЕЕЕ AP System Timer 


5004_0000~5004_FFFF SP System Timer 
E449 0000-Е449 ЕЕЕЕ PUBCP SYST 


5.25.1 Overview 
System timer is a 32-bit free-running increasing timer with 1ms step. 


The module includes a RTC-clock trigged free-running counter and should be connected on APB. 


5.25.2 Features 


RTC-clock trigged 

32-bit free-running increasing timer 

ims step 

Support one configurable alarm, and alarm interrupt generating 

Alarm interrupt can be used as wakeup source during deep sleep 
Support single read: no need to double read when reading counter value 


5.25.3 Signal Description 


Null 


5.25.4 Function Description 


After hardware reset, system timer is 0. And after being enabled, system timer runs from 0 to the 
maximum, 2732-1. | system timer gets to the maximum, it returns to 0 again and then continues 
increasing. If no new hardware reset occurs and system timer is kept enabled, nothing can stop system 
timer. 


The counting step is 1ms, that is, the timer increases by 1 per 1ms. 
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The timer value can be read by software. If software read SYST_CNT, double-reading method must be 
used because of different clock domains. If software read SYST CNT SHDW, only one read is enough. 
SYST CNT SHDW is the shadow of SYST. VALUE by instanced sig sync. shaw. 


Based on system timer free running, it provides an alarm function. When system timer value is equal to 
alarm value, an interrupt is issued, and this interrupt can be used for system wakeup source during deep 
sleep. 


The interrupt issued by combination logic, this may cause some glitch. It should be noticed when other 
module use this interrupt, especially edge trigged. 


5.25.5 Control Registers 


5.25.5.1 Memory map 


Offset КА 
| address || № | Description f| 
| 


0х0000 SYST ALM | ________учет тегаат | 


0x0004 SYST CNT 
0x0008 | | ________бучет тег тетя | 
| | | 


0x000C Shadow of SYST_CNT(new added) 


5.25.5.2 Register Descriptions 


5.25.5.2.1 SYST_ALM 


Description: System timer alarm 
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Lor [зт [| [29 [27 [2 [25 [25 [5 [2 [и [9 | s [| e v [18] 


syst alm 


БІНЕЛЕЛЕЛЕЛЕЛЕЛЕНЕНЕЛЕЛЕЛЕЛЕЛЕНЕНЕН 


syst_alm 


Т" КИТТЕ ЙИ ШИЕ 


syst_alm [31:0] RW 32'h0000FFFF | System timer alarm value: 
If system timer is equal to 
system alarm, one interrupt is 
issued. 


5.25.5.2.2 SYST CNT 


Description: System timer value 
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0x0004 System timer value (Reset 0x0000_0000) SYST_VALUE 


|" | 31 | зо | 29 | 28 | 27 | 26 | 25 | 24 23 | 22 | 21 | 20 | 19 | 16 | 17 | 16 | 


syst_cnt 


ЕБЕ ББ rs 
RECS ЕСЕ И a ЕЕ ЕЕЕ 


syst_cnt 


syst_cnt [31:0] 3270 System timer value 
Double-reading method MUST 
be used to read this register 
because of different clock 
domains. 


5.25.5.2.3 SYST_INT 


Description: System timer interrupt 
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Pee [з [| [2 [2r [25 [25 [= | [ [и [ | s [| v [пе] 


Reserved 


| Type | 


j^ st syst 
Reserved ks _irq dii. — mw ка | ing. 
en 


Туре |0] O O 


Reserved 


syst_int | System timer interrupt pulse 
status 
This bit is used only for 
debugging. 


syst_irq_clr System timer Interrupt clear 


Write 1 to this bit to clear 
interrupt 


syst_irq_mask System timer interrupt masked 
status 


syst_irq_raw System timer interrupt raw 
status 


syst_irq_en System timer interrupt enable 


5.25.5.2.4 SYST СМТ SHDW(new added) 


Description: Shadow of SYST СМТ 
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Lor [sr | [2 [29 [27 [25 [25 [= [5 [2 [и [0 | e [пе [17 [| 


Syst cnt shdw 
Type 


rr ___- .____ 
ЕЦ те e 


syst_cnt_shdw 


syst cnt shdw | [31:0] 32'h0 Shadow of SYST CNT 
One read will get accurate 
value. 


5.25.6 Application Notes 


When software begins to use system timer, it should set sys eb bit and sys rtc eb bit in global control 
register. 


When software completes using system timer, it should disable sys eb bit and sys rtc ер bit in global 
control registers. 


When software uses alarm function, it should configure sys alm and sys ка en. 


After receiving interrupt issued by a system timer, software can check interrupt status by reading 
Sys irq mask, and can clear interrupt by writing 1 to sys ка clr. 


IMPORTANT: 


If software read SYST. CNT, double-reading method MUST be used to read this register. If software read 
SYST CNT SHDW, only one read can get accurate counter value. 
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5.26 AON АРВ control register 


AON АРВ register split into two parts. One this put is PD_TOP which power off when PD_TOP shut down 
and this copy is renamed as common apb. The other is put in AON domain and still call aon apb. 


5.26.1 Common APB Register Mapping 


5.26.1.1 АОМ ТОР COMMON АРВ RF Register Address Мар 


Base address: 0xE4300000 
Base address (Set Reg): 0xE4301000 
Base address (Clear Reg): 0xE4302000 


ЕСТІПТІ [Name — — mme | 
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0x31D4 ASYNC_BRIDGE_OVERFLOW_A | ASYNC_BRIDGE_OVERFLOW_AND_IDLE 
ND_IDLE 


0x31D8 DSIPLL_LOCK_STATUS DSIPLL_LOCK_STATUS 
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5.26.1.2 VSP FIFO CHO 1 


0x000000A0 VSP FIFO CHO 1(0xFOF83EO00) VSP FIFO CHO 1 
0x000010A0 VSP FIFO CHO 1 SET VSP FIFO CHO 1 SET 


0x000020A0 VSP FIFO CHO 1 CLR VSP FIFO CHO 1 CLR 


| " |з1 | 30 | 20 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


VSP_FIFO_AF_LVL_AW VSP FIFO AE LVL AW VSP FIFO AE LV 
VSP FIFO AF LVL W CH 22 т” 


| Type | 


= аи йе NN 
Prose OBCA 
ШІНЕЛЕЛЕЛЕЛЕШЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕН 


VSP_FIFO 
_AE_LVL_ VSP FIFO AF LVL B CHO VSP FIFO AE LVL B CHO Reserved 
W CHO 


T 


ЕСІЛ ON [= ү. 
Prose [TS (eed E TS [> T2 ESESTS TS] 


VSP FIFO. CHO 1 


Field Name Type | Set/Cle | Reset Description 
аг Value 
VSP FIFO AF LV | [81:28] | RW S/C Oxf VSP ASYNC bridge paramter, use 
L AW CHO default value 


VSP FIFO AE | |[27:24] | ВМ S/C VSP ASYNC bridge paramter, use 
VL AW CHO default value 
VSP FIFO AF LV | [23:19] | RW S/C Ox1f VSP ASYNC bridge paramter, use 
Е W CHO default value 


VSP FIFO AE L |[18:14] АМ 5С |o | VSP ASYNC bridge paramter, use 
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[у бнр р реа | 


So FIFO_AF_LV | [13: — Ox1f VSP ASYNC bridge paramter, use 
Е В CHO default value 


VSP_FIFO_AE_L | [8:4] VSP ASYNC bridge paramter, use 
VL B CHO default value 


Dese: — ms [б sc s [Reeves — — — — — 


5.26.1.3 VSP FIFO СНО 2 


0x000000A4 VSP FIFO CHO 2(0хҒ80000Ғ0) VSP FIFO CHO 2 
0x000010A4 VSP FIFO CHO 2 SET VSP FIFO СНО 2 SET 


0x000020A4 VSP FIFO CHO 2 CLR VSP FIFO CHO 2 CLR 


| " |з1 | 30 | 20 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


VSP_FIFO_AF_LVL_R_CHO VSP_FIFO_AE_LVL_R_CHO Reserved Reserved 


еј - Ер Беј 5 


VSP_FIFO_AF_LVL_AR VSP_FIFO_AE_LVL_AR 
BADDTION S vsp pub0 | RADDTION_S_vsp_pub0 3 ^ Ё - 
CHO CHO 
е вн | юн ON __ 


м | 
мој оу иш 
LINSERERERERERERKEEN DII 


VSP FIFO CHO 2 


Field Name Type Set/Cle | Reset Description 
ar Value 
VSP НРО АР ГУ [31:27] | RW S/C Ox1f VSP ASYNC bridge paramter, use 
L R CHO default value 
VEI FRO- AE_L | [26: 22] VSP ASYNC bridge paramter, use 
A default value 


тоте [n6 [зс [о [меш — — — — — 
BADDTION S vs | [15:12] | RW S/C VSP ASYNC bridge paramter, use 

p. pubO default value 

RADDTION S vs |[11:8] RW S/C VSP ASYNC bridge paramter, use 

p. pubO default value 

VSP FIFO AF LV |[7: 4] RW S/C Oxf VSP ASYNC bridge paramter, use 

L AR CHO default value 
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VSP_FIFO_AE_L | [8:0] RW S/C VSP ASYNC bridge paramter, use 
VL_AR_CHO default value 


5.26.1.4 WTL_ACC_FIFO_CHO_1 


0x000000AC WTL АСС ҒІҒО CHO 1(0хҒ0Ғ8ЗЕ00) WTL АСС ҒІҒО СНО 1 


0x000010AC WTL. АСС FIFO CHO 1 SET RACE 0 СН0 1 


0х000020АС WTL АСС FIFO СНО 1 CLR WIL En е 


ИСИЕЛЕЛЕЗЕЗЕЛЕЗЕЗЕЛЕЗЕЗЕЛГЗЕЛЕЗЕЛЕЗ 


WTL АСС FIFO AF LVL | WTL_ACC_FIFO AE LVL | WTL_ACC_FIFO_AF_LVL_W_CH | WTL ACC ЕЕО - 
АМҮ СНО АМҮ CHO 0 AE_LVL_W_CHO 


Set/CIr S/C 


ви _| по | та | па | пе | | |е а | 7 ИЗ 


WTL ACC 


.FIFO AE | WTL ACC FIFO AE LVL B CH 
LVL W. CH WTL ACC FIFO AF LVL B CHO 0 Reserved 


RW RW 


WTL ACC FIFO CHO 1 


Field Name Type | Set/Cle | Reset Description 
ar Value 
WTL ACC ЕЕО | [31:28] | RW S/C Oxf М/ТЕ ACC ASYNC bridge paramter, use 
AF LVL AW CHO default value 
WTL ACC FIFO | [27:24] | RW S/C М/ТЕ ACC ASYNC bridge paramter, use 
AE LVL AW CHO default value 
WTL ACC FIFO | [23:19] | RW S/C Ox1f М/ТЕ ACC ASYNC bridge paramter, use 
AF LVL W CHO default value 


WTL ACC FIFO | [18:14] | RW S/C М/ТЕ ACC ASYNC bridge paramter, use 
AE LVL W CHO default value 
WTL ACC FIFO | [13: 9] RW S/C Ox1f WTL ACC ASYNC bridge paramter, use 
AF LVL B CHO default value 
WTL ACC FIFO  |[8:4] RW S/C М/ТЕ ACC ASYNC bridge paramter, use 
AE LVL B CHO default value 


Tema ms [б sc s [Reeves — — — — — 
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5.26.1.5 МТ__АСС_НЕО_СНО 2 


0x000000B0 WTL_ACC_FIFO_CH0_2(0xF80000F0) WTL АСС НЕО СНО 2 


0x000010B0 WTL. АСС FIFO СНО 2 SET ОРЕ 0 сно 2 


0x000020B0 WTL ACC FIFO СНО 2 CLR WTL-ACC ПРО СНО 2 


ИСИЕЛЕЛЕЛЕЗЕЛЕЗЕЗЕЛЕЗЕЗЕЛЕЗЕЛЕЛЕЛЕЗ 


WTL_ACC_FIFO_AF_LVL_R_CH WTL_ACC inr AE LVL R CH 
0 


кин, ШО 
eis 


Reserved Reserved 


ЕСІ ____-о [зе [зе 
ERERERERERTIEIEIEIENES 


BADDTION S WTL АСС | RADDTION 5 МТ. АСС | WTL_ACC_FIFO AF LVL | Мт. ACC FIFO AE LVL 
риро риро _AR_CHO _AR_CHO 


пе | o Грк {| т | — 
ш [з= [>= Гир телен 


WTL АСС FIFO СНО 2 


Field Name Type | Set/Cle | Reset Description 
ar Value 

WTL ACC FIFO | [31:27] | RW S/C Ox1f М/ТЕ ACC ASYNC bridge paramter, use 

AF LVL R CHO default value 

WTL ACC ЕЕО | [26:22] | RW S/C М/ТЕ ACC ASYNC bridge paramter, use 

AE LVL R CHO default value 

eseve fer jro |86 fo Reed —  — — —- 
eseve Prona [о |86 fo Reed — — — —— 


BADDTION 5 W | [15:12] | RW S/C МЕ ACC ASYNC bridge paramter, use 
TL ACC рио0 default value 
RADDTION S W | [11: 8] RW S/C МЕ. ACC ASYNC bridge paramter, use 
TL АСС pubO default value 
WTL ACC ЕРО | [7:4] RW S/C Oxf М/ТЕ ACC ASYNC bridge paramter, use 
AF LVL AR CHO default value 
WTL ACC FIFO  |[3:0] RW S/C М/ТЕ ACC ASYNC bridge paramter, use 
AE LVL AR CHO default value 
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5.26.1.6 САМ НЕО СНО 1 


C [o 9 [2 T [7 2 5 [2 [5 T2 T T D e T 6) 


CAM FIFO AF LVL AW CAM FIFO AE LVL AW CAM FIFO AE LV 
H ЈЕ САЕ | 
CHO CHO CAM FIFO AF LVL W CHO L үү CHO 


Set/CIr S/C 


ШІНЕЛЕЛЕЛЕЛЕШЕЛЕЛЕНЕН 


САМ FIFO 
_AE_LVL_ 
W_CHO 


CAM FIFO CHO 1 


Field Name Type Set/Cle | Reset Description 
ar Value 

CAM FIFO AF | [81:28] | RW S/C Oxf CAM ASYNC bridge paramter, use 
VL AW CHO default value 

CAM FIFO AE L |[27:24] | RW S/C CAM ASYNC bridge paramter, use 
VL AW CHO default value 

САМ НО AF L |[23:19] Ox1f CAM ASYNC bridge paramter, use 
default value 

AT je AE | | [18: 14] CAM ASYNC bridge paramter, use 
E default value 

САМ ЕРО АЕ L [13: 9] 0х11 САМ ASYNC bridge paramter, use 
VL В CHO default value 

CAM FIFO AE L | [8: 4] RW S/C CAM ASYNC bridge paramter, use 
VL B CHO default value 


Dese: — ms [б sc s [Reeves — — — — — 


5.26.1.7 CAM FIFO CHO 2 


0x000000BC CAM FIFO CHO 2(0хҒ80000Ғ0) CAM FIFO СНО 2 


0x000010BC CAM FIFO СНО 2 SET CAM FIFO СНО 2 SET 
0x000020BC CAM FIFO СНО 2 CLR CAM FIFO СНО 2 CLR 
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| Bi | 31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | v | 17 | 16 | 


CAM_FIFO_AF_LVL_R_CHO CAM_FIFO_AE_LVL_R_CHO Reserved Reserved 


= fw [= Беј 5 — 


BADDTION S CAM риро RADDTION S CAM риро GAMLEIFO AF EVE AR САМ РО ЛЕРИ AR 
CHO CHO 


— M 9 
mar] ы т“ = — mum 
LINSEREREREREREREREE Pe Tole | 


САМ ҒІҒО СНО 2 


Field Name Type | Set/Cle | Reset Description 
ar Value 
CAM_FIFO_AF_L | [81:27] | RW S/C Ox1f CAM ASYNC bridge paramter, use 
VL R CHO default value 
CAM FIFO AE L |[26:22] | RW S/C CAM ASYNC bridge paramter, use 
VL R CHO default value 


ewe: _____| Резо [RO је [б [Reeves — — — — — — 
esee: је је — [o — [еее — — — — — — 


BADDTION S CA | [15:12] | RW S/C CAM ASYNC bridge paramter, use 
M риро default value 
RADDTION S CA | [11:8] RW S/C CAM ASYNC bridge paramter, use 
М риро default value 
CAM FIFO AF L |[7:4] RW S/C Oxf CAM ASYNC bridge paramter, use 
VL AR CHO default value 
CAM FIFO AE L | [3:0] RW S/C CAM ASYNC bridge paramter, use 
VL AR CHO default value 


5.26.1.8 WTL DSP FIFO CHO 1 


0x000000C0 WTL_DSP_FIFO_CH0_1(0xFOF83E00) WTL DSP FIFO CHO 1 


0х000010С0 WTL. DSP FIFO СНО 1 SET Е 


0x000020C0 WTL DSP FIFO CHO 1 CLR WIL | i НРО _ сно 1 


ИСИЕЛЕЛЕЗЕЗЕЛЕЗЕЗЕЛЕЗЕЗЕЛГЗЕЛЕЗЕЛЕП 


WTL_DSP_FIFO_AF_LVL | WTL_DSP_FIFO_AE_LVL | WTL DSP FIFO AF LVL W CH | WTL_DSP_FIFO_ 
АМҮ CHO АМҮ CHO 0 AE LVL W. CHO 
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rece Oe С ОСЗ ОСЗ ОС 
ПСТ Je | та Е | пе | | |е СБ ИЗ 


WTL_DSP_ 
Ба FIFO AE L | WTL DSP FIFO АҒ LVL В CHO | WTL DSP FIFO AE LVL B СНО 
VL W CHO 


= 


АМ/ 


WTL DSP FIFO CHO 1 


Field Name Type | Set/Cle | Reset Description 
ar Value 
WTL DSP FIFO | [31:28] | RW S/C Oxf WTL_DSP ASYNC bridge paramter, use 
AF LVL AW CHO default value 
WTL DSP FIFO | [27:24] | RW S/C WTL_DSP ASYNC bridge paramter, use 
AE LVL AW CHO default value 
WTL DSP FIFO | [23:19] | RW S/C Ox1f WTL DSP ASYNC bridge paramter, use 
AF LVL W CHO default value 
WTL DSP FIFO | [18:14] | RW S/C WTL_DSP ASYNC bridge paramter, use 
AE LVL W CHO default value 
WTL DSP FIFO  |[13: 9] RW S/C Ox1f WTL_DSP ASYNC bridge paramter, use 
AF LVL B CHO default value 
WTL DSP FIFO | [8: 4] RW S/C WTL  DSP ASYNC bridge paramter, use 
AE LVL B CHO default value 


тәме fea [б sc s [Reeves — — — — — 


5.26.1.9 WTL DSP FIFO CHO 2 


0x000000C4 WTL DSP FIFO CHO 2(0xF80000F0) WTL DSP FIFO CHO 2 


0x000010C4 WTL. DSP FIFO СНО 2 SET M ӨЕ 


0x000020C4 WTL_DSP FIFO CHO 2 CLR Шыт ла 


| ви |з1 | 30 | 20 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | zt | 2o | 19 | 18 | v7 | 16 | 


R_CH 
WTL_DSP_FIFO_AF_LVL_R_CHO WTL_DSP_FIFO_AE_LVL_R_C Reserved 


0 
Cie [Cd 
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BADDTION S WTL DSP RADDTION S WTL DSP WTL DSP FIFO AF LVL WTL DSP FIFO AE LVL 
Беј . pubO .AR CHO .AR CHO 


| Туре | 


ава = — -—]—— 
веза [o e e 5 EREREREREN 


WTL БӘР ҒІҒО СНО 2 


Field Name Type | Set/Cle | Reset Description 
ar Value 

WTL_DSP_FIFO_ | [31:27] | RW S/C 0х11 WTL_DSP ASYNC bridge paramter, use 

AF_LVL_R_CHO default value 

WTL_DSP_FIFO_ | [26:22] | RW S/C WTL_DSP ASYNC bridge paramter, use 

AE_LVL_R_CHO default value 
еј [sc fo [aeea | 
ete [mo sc fo __| ЕЕ 


BADDTION S W | [15:12] | RW S/C WTL. DSP ASYNC bridge paramter, use 
TL DSP риро default value 
RADDTION S W |[11:8] RW S/C WTL. DSP ASYNC bridge paramter, use 
TL DSP риро default value 
WTL DSP FIFO  |[7:4] RW S/C Oxf WTL_DSP ASYNC bridge paramter, use 
AF LVL AR CHO default value 
WTL DSP FIFO  |[3: 0] RW S/C WTL_DSP ASYNC bridge paramter, use 
AE LVL AR CHO default value 


5.26.1.10 GPU FIFO CHO 1 


E [o o [ D [7 [25 [5 T5 6 [2 [ [ж [19 [18 [7 [15] 


GPU FIFO 
GPU FIFO AF LVL М CHO GPU FIFO AE LVL W. CHO _AF_LVL_ 


GPU_FIFO_AE_LVL_AW_ 
CHO 


" 


GPU FIFO AF LV GPU FIFO AE LVL B CHO GPU FIFO AF LVL AR GPU FIFO AE LVL AR 
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ЕСІЛ э Т = T —* —Ls- 
rese О С С 15 e Г ied 1: 


GPU FIFO СНО 1 


Field Name Type | Set/Cle | Reset Description 
ar Value 

GPU FIFO AE | [81:28] | RW S/C GPU ASYNC bridge paramter, use 
VL AW CHO default value 

ОРОС дата AF | [27: 23] 0х1? GPU ASYNC bridge paramter, use 
default value 

GPU FRO- AE L |[22:18] GPU ASYNC bridge paramter, use 
—_ default value 

GPU FIFO АЕ L [17: 13] Ox1f GPU ASYNC bridge paramter, use 
VL B CHO default value 

GPU FIFO AE L | [12: 8] RW S/C GPU ASYNC bridge paramter, use 
VL B CHO default value 

GPU FIFO AF L |[7:4] RW S/C Oxf GPU ASYNC bridge paramter, use 
VL AR CHO default value 

GPU FIFO AE L | [8:0] RW S/C GPU ASYNC bridge paramter, use 
VL AR CHO default value 


5.26.1.11 GPU FIFO CHO 2 


0x000000D0 GPU_FIFO_CH0_2(0x0000F3E0) GPU FIFO CHO 2 
0x000010D0 GPU FIFO СНО 2 SET GPU FIFO СНО 2 SET 


0x000020D0 ОРО FIFO СНО 2 CLR GPU FIFO СНО 2 CLR 


| " |з1 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 29 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
| Name == 


Reserved BADDTION S GPU риро | RADDTION S GPU риро 


| е ООС ОС 


Гы шш RES ido LVL_AW_ GPU_FIFO_AF_LVL_R_CHO GPU FIFO AE LVL R CHO 


„ч шш шыс 
пир | о 
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GPU FIFO СНО 2 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ere [Ro је Jo __|ћеежа | 
BADDTION S GP |[23: 20] | RW S/C GPU ASYNC bridge paramter, use 
Ц риро default value 
RADDTION S GP | (19:16) | RW S/C GPU ASYNC bridge paramter, use 
Ц риро default value 


GPU FIFO AF L |[15:12] | RW S/C Oxf GPU ASYNC bridge paramter, use 
VL AW CHO default value 
тој fse [o је —  . 
GPU FIFO AF L | [9:5] RW S/C Ox1f GPU ASYNC bridge paramter, use 
VL R CHO default value 
GPU FIFO AE L | [4:0] RW S/C GPU ASYNC bridge paramter, use 
VL R CHO default value 


5.26.1.12 AP. FIFO CH 1 


0x000000E0 AP FIFO CH 1(0xFOFOFOFO) AP FIFO CH 1 
0x000010E0 AP_FIFO_CH_1 SET AP_FIFO_CH_1 SET 


0x000020E0 AP_FIFO_CH_1 CLR AP_FIFO_CH_1 CLR 


| Bit_| 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


| Name | AP_FIFO a LVL_AW_C АР ЦЕ % LV AP_FIFO_AF_LVL_W_CH AP_FIFO_AE_LVL_W_CH 
[m 


m 
Tsar] se ОЕ [зз 


AP FIFO AF LVL AR C AP FIFO AE LVL AR C 


AP FIFO AF LVL B CH AP FIFO AE LVL B CH 


AP FIFO CH 1 
Field Name Type Set/Cle | Reset Description 
ar Value 
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AP_FIFO_AF_LVL | [31:28] | RW S/C Oxf AP ASYNC bridge paramter, use default 
_AW_CH value 

WD or = [27:24] | RW S/C AP ASYNC bridge paramter, use default 
AW C value 

AP- Hro AF_LVL | [23: 20] AP ASYNC bridge paramter, use default 
value 

А cn” AE_LVL | [19: 16] "ir AP ASYNC bridge paramter, use default 
value 


AP FIFO AF IVL [15: 12] AP ASYNC bridge paramter, use default 
value 

Ав НЕО AE_LVL | [11: 8] AP ASYNC bridge paramter, use default 
value 

АР ка AF LVL | (7:41 AP ASYNC bridge paramter, use default 
value 

АР FIFO АЕ LVL [3: 0] AP ASYNC bridge paramter, use default 

_АВ_СН value 


5.26.1.13 AP_FIFO_CH_2 


ШІНЕЛЕЛЕЛЕІЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 


АР FIFO AF LVL R CH AP FIFO AE LVL R CH BADDTION S AP рир1 RADDTION 5 AP рир1 


Beset о оо о [о о [оо [о о [оо 
ви |1) та | 13 | 12 [атто [о је [т | е [оја | з|2 [то 
| Мате | Reserved 

е _________ 
| Розе | о | о | о | о | о | о | о о [о јо [о јо [оо [оо 


АР ЕЕО СН 2 


Field Name Type | Set/Cle | Reset Description 
аг Value 


^P FIFO AF LVL [31: 28] AP ASYNC bridge paramter, use default 
value 

АР FIFO_ AE_LVL | [27: 24] ae У је AP ASYNC bridge paramter, use default 
value 
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BADDTION S AP | [23:20] | RW S/C AP ASYNC bridge paramter, use default 
. pub1 value 


RADDTION S AP | [19:16] | RW S/C AP ASYNC bridge paramter, use default 
. pub1 value 


теме — new [RO sc s meme — — — — — 


5.26.1.14PLL BG СЕС 


Pen [oi [35 8 [28 [27 [ [5 [28 [28 [22 [717 [» [тв [лт Ls] 
[Name | а 
ме | ле 
Резо | о | о | о | о | о | о | о | о | о | о | о | о|о | о ERES 
| ви |15|1а | 13 | 12 | "1 | по о | г |7 | 6 | 5 | 4 | з | 2 | 1 ЕИ 
| Мате | Reserved PLL_BG_RSV 

Іле) е | | 
Pest | о | о | о | о | о | о | о | о | о | о | о | о | о | о | о | о] 


PLL_BG_CFG 


Field Name Type | Set/Cle | Reset Description 
ar Value 
ug |Ro sc [o [ею CS 


5.26.1.15 SP CFG BUS 


0x00000124 SP CFG BUS(0x00000000) SP CFG BUS 
0x00001124 SP CFG BUS SET SP CFG BUS SET 
0x00002124 SP CFG BUS CLR SP CFG BUS CLR 


| Bit_| 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | ve | 17 | 16 | 


Reserved 


Eme [m 
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- Е 


СЕЗЕ гүз / 
СІ ee 


SP_CFG_BUS 


ПИ И ie а тени. 
ar Value 

freseved [зт [Ro [с |o Reed — —  - 
ARM7 AHB CLK | [7] RW S/C CM4 AHB soft enable 
кошш 

0: disable 
amk [ENT [emm 
STAT 
ers ЦА [p [exem 07 


CM4_SOFT_MPU m С | | CM4 soft MPU disable requst 

DIS 

MMTX SLEEP C | [3] RW S/C CM4 DMA WR channel matrix port force 
M4 PUB WR sleep 

MMTX SLEEP C | [2] RW S/C CM4 DMA RD channel matrix port force 
M4 PUB RD sleep 

INT ВЕО СМ4 5 | је је |“ | СМ4 software interrupt 

OFT 


SP_CFG_BUS_SL RW 5/С 1: AON to SP matrix channel disable, 

EEP AP/CPs can not access SP subsystem. 
0: AON to SP matrix channel enable, 
AP/CPs can access SP subsystem. 


5.26.1.16 SUB SYS DEBUG BUS SEL 0 


0х000001С0 SUB SYS DEBUG BUS SEL. 0(0x00000000) Micah пао 
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SUB_SYS_DEBUG_BUS_ 
0х000011 СО SUB SYS DEBUG BUS SEL 0 SET SEL 0 SET 


SUB SYS DEBUG BUS. 
0х000021 СО SUB SYS DEBUG BUS SEL 0 CLR SEL 0 CLR 


| " |з1 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


WTLCP_DEBUG_BUS_SE | PUBCP_DEBUG_BUS_SE DISP_DEBUG_BUS_SEL CAM_DEBUG_BUS_SELE 
LECT LECT ECT CT 


| Type | 


Lm c CUR RN T 


VSP DEBUG BUS SELE | GPU DEBUG BUS SELE AP DEBUG BUS SELEC 
CT CT Reserved т 


= [= ч Кир 


Set/CIr 


SUB SYS DEBUG BUS SEL 0 


Field Name Type | Set/Cle | Reset Description 
2r Value 
WTLCP DEBUG | [31:28] | RW S/C Reserved 
BUS SELECT 
PUBCP DEBUG  |[27:24] | RW S/C Reserved 
BUS SELECT 
DISP DEBUG BU |[23: 20] | RW S/C Reserved 
S SELECT 
CAM DEBUG BU |[19:16] | RW S/C Reserved 
S SELECT 
VSP DEBUG BU | [15: 12] | RW S/C Reserved 
S SELECT 
GPU DEBUG BU | [11: 8] RW S/C Reserved 
S SELECT 


Lees ја [mo је s је 


AP DEBUG BUS | [3:0] RW S/C Reserved 
SELECT 
5.26.1.17 SUB SYS DEBUG BUS SEL 1 


0x000001C4 SUB ѕүѕ DEBUG BUS SEL 1(0х00000000) | 9UB-SYS DEBUG BUS. 


0x000011C4 SUB SYS DEBUG BUS SEL 1 SET SUB SYS DEBUG BUS _ 
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L.S | 


SUB_SYS_DEBUG_BUS_ 
0x000021C4 SUB SYS DEBUG BUS SEL 1 CLR SEL 1CLR 


| " |з1 | 30 | 20 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


МПАН | i im DBG SE | MDAR DEBUG BUS SEL 
ECT 


EG è O ë = инш н 


Reserved 


PUB1_DEBUG_BUS_SEL PUBO DEBUG BUS SEL | AON I "ES BUS SELE | AGCP DEBUG BUS SEL 
ECT ECT ECT 


зае ——— ОСЫ 
L'INRERERERERERERERERERESENNE EREREN 


SUB SYS DEBUG BUS SEL 1 


Field Name Type | Set/Cle | Reset Description 
аг Value 


5124 [RO [sc fo [ею | 
MDAR_LVDSRF__ | [23:20] | RW S/C Reserved 
DBG_SEL 

MDAR DEBUG B | [19:16] | RW S/C Reserved 
US SELECT 

PUB1 DEBUG B | [15:12] | RW S/C Reserved 
US SELECT 

PUBO DEBUG B | [11: 8] RW S/C Reserved 
US SELECT 

AON DEBUG BU | [7: 4] RW S/C Reserved 
S SELECT 

АССР DEBUG В | [3: 0] RW S/C Reserved 
US SELECT 

5.26.1.18 GLB DEBUG BUS SEL 


0x000001C8 GLB DEBUG BUS SEL(0x00000000) GLB DEBUG BUS SEL 


0x000011C8 GLB DEBUG BUS SEL SET M eae 


GLB DEBUG BUS SEL 
CLR 


| " |31 | зо | 20 | 28 | 27 | 26 | 25 | 24 | 29 | 22 | 21 | 20 | 19 | ve | 17 | 16 | 
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[Name 4.27.2222 
е е 
| ги Қ |57 


DEBUG_SUBSYS_SELEC 
Reserved 


: 
еј ~ 
= ET и ESTEE и ОС о С С ОС о TS С T 


GLB_DEBUG_BUS_SEL 


Field Name Type | Set/Cle | Reset Description 
аг Value 


Lese: — [mes [б фер еее 


DEBUG SUBSYS | [3: 0] RW S/C Subsys debug bus source select: 

_SELECT 0:ap lower debug bus select 
1:ca53 lower debug bus select 
2:gpu lower debug bus select 
3:pub0 lower debug bus select 
4:pub1 lower debug bus select 
5:wtlcp lower debug bus select 
6:pubcp lower debug bus select 
7:agcp lower debug bus select 
8:mdar lower debug bus select 
9:vsp lower debug bus select 
a:disp lower debug bus select 
b:cam lower debug bus select 
c:analog debug bus select ( only use 
4bit ) 


5.26.1.19 SP EIC IN SEL 


0x000001F4 SP EIC IN SEL(0x00000000) SP EIC IN SEL 
0x000011F4 SP EIC IN SEL SET SP EIC IN SEL SET 


0x000021F4 SP EIC IN SEL CLR SP EIC IN SEL CLR 


| " 31 | 30 | 20 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | ve | 17 | 16 | 


Reserved 


Pe [| 
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а ЕЛЕНЕЛЕЛЕЛЕНЕЛЕН 


- B 


el el el el el el el el 
Set/Clr S/C 


SP_EIC_IN_SEL 


теше ја |7 Sape | ane зен. 
ar Value 
кыен аа је o С ООО 
seenza ја [AW је [o јавна" 
senes fa [AW [se [o  [sesemess — 
зрела [5 [m [sc o [рб —ć 
senas [m [mw [sc [9 [риа — 
раст ose! [B [AW [so o [ризы — 
евент [m ја [с [o  [sesemzss —— 
[seres [m [AW [SO [o ева 
озот ы [m [AW [с o јето —— _ 


5.26.1.20pre dbg BUS 5 0 SEL 


| Bi | зт зо | 29 | 20 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | еј 
| Мате | Reserved pre dbg bus5 sel pre dbg bus4 sel pre dbg bus3 sel 
еј мо | __„ __| но ро 
га Ши ER ЕЛЕНЕ ЕНЕНЕНЕНЕН 


| ви |15 | 14 | 1з | 12 | "| пој о [в | 7 | 6 | 5 | 4|з|2 | 1] о] 


pre_dbg_bus2_sel pre_dbg_bus1_sel pre dbg busO sel 
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reset | "| о | о | о |" | о | о | о | о | о | "| о [о [о [о 


pre дра BUS 5 0 SEL 


Field Name Type | Set/Cle | Reset Description 
ar Value 
Gray |Ro [а o [Reed — — y 


pre dbg bus5 sel | [29: 25] Debug bus bit 5 source sel 
pre dbg bus4 sel | [24: 20] Debug bus bit 4 source sel 


[mre aba buso seruo mw [WA — [o ЕТС sourcesel — — — 


5.26.1.21 pre dbg BUS 11 6 SEL 
0x00000218 pre dbg BUS 11 6 SEL(0x16A4A0E6) pre dbg BUS 11 6 SEL 


| "ја 30 | 20 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


Reserved pre_dbg_bus11_sel pre_dbg_bus10_sel pre dbg bus9 sel 


рге dbg BUS 11 6 SEL 


Field Name Type | Set/Cle | Reset Description 
ar ЁРЕ 


pre dbg бив11 s | [29: 25] a pe и Debug bus bit 11 source sel 
el 
pre ара bus10 s | [24: 20] Debug bus bit 10 source sel 
el 


pre dbg bus9 sel | [19: 15] Debug bus bit 9 source sel 
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pre_dbg_bus7_sel | [9: 5] Debug bus bit 7 source sel 
pre dbg bus6 sel | [4: 0] Debug bus bit 6 source sel 


5.26.1.22pre dbg BUS 17 12 SEL 


0x0000021C pre dbg BUS 17 12 SEL(0x2307B9AC) pre-dbg BUS 17 12 SE 


KNEJEIJEIEIEZEJEJEJEJEIEREIEIEIEAES 


Reserved pre аба busi7 sel pre аба busi6 sel рге аба busí5 sel 


RW 


рге аба busi4 sel pre аба busi3 sel pre аба busi2 sel 


pre dbg BUS 17 12 SEL 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ewe: Пао ја [кееш — — — — — — 


pre dbg Би517 5 |[29:25] Debug bus bit 17 source sel 
el 
pre dbg Би516 5 | [24: 20] Debug bus bit 16 source sel 
el 


e 
e 
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5.26.1.23 pre_dbg BUS 23 18 SEL 


0x00000220 pre dbg BUS 23 18 SEL(0x2F6AD272) 


ви | 31 | зо | 29 | 28 | 27 | 26 |25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 
| Name | Reserved pre_dbg_bus23_sel pre dbg bus22 sel pre dbg bus21 sel 
уе | m | ы ___ 


pre dbg BUS 23 18 SE 
L 


RW 


pre dbg bus20 sel pre dbg busi9 sel pre dbg busi8 sel 


pre dbg BUS 23 18 SEL 


Field Name Type | Set/Cle | Reset Description 
аг Value 


eme: Пао ја [кееш — — — — _ 


e 
e 
e 
e 


5.26.1.24 pre dbg BUS 29 24 SEL 


0x00000224 pre dbg BUS 29 24 SEL(0x3BCDEB38) кенер > 


ИЛИ [a= [= [T= [= а а а Ся eee pe 


Reserved pre_dbg_bus29_sel pre dbg bus28 sel pre dbg bus27 sel 


пре | по | = [= [= 
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pre_dbg_bus26_sel pre dbg bus25 sel pre dbg bus24 sel 


pre dbg BUS 29 24 SEL 


Field Name Type | Set/Cle | Reset Description 
ar Value 


eme: [era ја [кееш — — — — _ 


e 
e 
e 


5.26.1.25 pre dbg BUS 31 30 SEL 


0x00000228 pre dbg BUS 31 30 SEL(0x000003FE) чака 


ШІИЕЛЕЛЕЛЕІЕДЕЛЕЛЕЛЕІЕІГІЕІЕЕЛЕЙЛЕ 
Teme 


SE eee 
| него: | ЕНЕ И ИЕН са ИЛА И ТИ 
| ви |15|14 | 13 | 12 ЕЕ о je | [е | 5 ЕЗ ЕКЕН о] 
L3. — E 
Ел = E 
| Reset || | ОЗ ЗВ ОСИ ОСИ ОЗ |' [| 
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рге dbg BUS 31 30 SEL 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Lese: ea [RO [WA [кее — — — — _ 


pre dbg bus31 s | [9: 5] Debug bus bit 31 source sel 
el 
pre dbg bus30 s |[4:0] Debug bus bit 30 source sel 
el 


5.26.1.26 SUB SYS DBG SIGO 


0x0000029C SUB SYS рве SIGO(0x00000000) SUB SYS DBG SIGO 


0x0000129C SUB SYS DBG $100 SET >" + tas 


0х0000229С SUB SYS DBG 5160 CLR RE је на 


ИСИЕЛЕЛЕЗЕЗЕЛЕЗЕЗЕЛЗЕЗЕЗЕЛГЗЕЛЕЗЕЛЕЗ 
| Мате | Pre aon DEG веза. | 


PRE AON рва SIG SEL PRE AON DBG MOD SEL 


ЕШ 
Peset | о | о | о | о | о | о | ом с Mo [о | oo | о | о | о | о] 
| ви |15|14 | 13 | 12 | зо [о Је у [е ЕЕ ЕЛЕ ЕЙ 


Reserved Reserved 


Ly 
еј еј е 
ЕЛЕНЕНЕНЕНЕЕКЕЕНЕНЕНЕНЕЕЕЕЕЛЕНЕНЕН 


SUB_SYS_DBG_SIGO 


Field Name Type Set/Cle | Reset Description 
al Value 
PRE_AON_DBG_ | [31:24] | RW S/C AON debug signal channel sel 
SIG_SEL 


PRE AON DBG | [23:16] | RW S/C AON debug signal model sel 
MOD_SEL 


eem Јајо [б о — Rewmei — — | 
Deer је [mo [бс fo [мее — — — — —] 
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5.26.1.27 SUB SYS DBG SIG1 


0x000002A0 SUB SYS DBG SIG1(0x00000000) SUB SYS DBG SIG1 


0x000012A0 SUB SYS DBG SIG1 SET SUB SYS 5 Ово. $161 


0x000022A0 SUB SYS DBG SIG1 CLR SUB e ра эга 


 ШІНЕЛЕЛЕЛЕЛЕЛЕЗЕДЕЛЕЛЕЛЕЛЕЛЕІКІНДЕЛ 
| Мате | || лепе ово ваза | 


PRE DISP DBG SIG SEL PRE DISP DBG MOD SEL 


me | „ү уу ЕЕ 
о МС 


мер T 
ЕЗЕПЕЛЕЛЕЛЕЛЕНЕЛЕЛЕЛЕЛЕНЕНЕЛЕНЕН 

| Мате | PRE VSP DBG SIG SEL PRE VSP DBG MOD SEL 

ГЕ БЕНЕН Брок 

эш ЕН СЕНИ 


SUB_SYS_DBG_SIG1 


Field Name Type | Set/Cle | Reset Description 
ar Value 

PRE_DISP_DBG_ | [31:24] | RW $/С DISP debug signal channel sel 
SIG_SEL 
PRE_DISP_DBG_ | [23:16] | RW S/C DISP debug signal model sel 
MOD_SEL 
PRE_VSP_DBG__ | [15: 8] RW $/С VSP debug signal channel sel 
SIG_SEL 
PRE_VSP_DBG__ | [7: 0] RW $/С VSP debug signal model sel 
MOD_SEL 


5.26.1.28SUB_ SYS DBG_SIG2 


0x000002A4 SUB_SYS_DBG_SIG2(0x00000000) SUB SYS DBG SIG2 


0x000012A4 SUB SYS DBG SIG2 SET эне ү ОР ые 


0х000022А4 SUB SYS DBG SIG2 CLR SUB емі шерын 


PRE_WTL_DBG_SIG_SEL PRE WTL DBG MOD SEL 


те | 0 lo 1] 


ICNEJEIEIJEJEJESEIEIEJEJEREJEIEIERE 
| Мате | ____ тежкоовоња | PREWTLOBRNOD SEL | 
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вези | [2 БР ОСЗ | ОСЗ ОСЗ РФ ОСЗ 
ви | пе | та | па | па | | поје |» е е е | [2] ИСО 


| Мате | PRE ANLG DBG SIG SEL PRE ANLG DBG MOD SEL 


SUB SYS DBG SIG2 


Field Name Type Set/Cle | Reset Description 
ar Value 

PRE WTL DBG | [31:24] | RW S/C WTLCP debug signal channel sel 
SIG SEL 
PRE WTL DBG | [23:16] | RW S/C WTLCP debug signal model sel 
MOD SEL 
PRE Ама DBG | [15: 8] RW S/C Analog debug signal channel sel 
. SIG SEL 
PRE Ама рва | [7:0] RW S/C Analog debug signal model sel 
. MOD SEL 


5.26.1.29 SUB SYS DBG SIG3 


0x000002A8 SUB SYS DBG SIG3(0x00000000) SUB SYS рве SIG3 


0x000012A8 SUB SYS DBG SIG3 SET SURO rats 


0х000022А8 SUB SYS DBG SIG3 CLR о 


| " |з1 | 30 | 20 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


PRE_PUB1_DBG_SIG_SEL PRE_PUB1_DBG_MOD_SEL 


L-IERKRERERERERERKREN 
ви | те | пе | то | па | | по | о е | 7] 

ЕСІГІ __________ее лист seams НЕН 
вези | 55115111115 


SUB_SYS_DBG_SIG3 
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Field Name Type | Set/Cle | Reset Description 
аг Value 
РВЕ PUB1 DBG | [31:24] | RW S/C Reserved 
. SIG SEL 


PRE PUB1 DBG | [23:16] | RW S/C Reserved 

. MOD SEL 

PRE PUBCP DB | [15: 8] PUBCP debug signal channel sel 
G SIG SEL 

PRE PUBCP DB | [7:0] PUBCP debug signal model sel 
G MOD SEL 


5.26.1.30 SUB SYS DBG SIG4 


0x000002AC SUB SYS DBG SIG4(0x00000000) SUB SYS DBG SIG4 


0x000012AC SUB SYS DBG SIG4 SET > 


0x000022AC SUB SYS ОВО SIG4 CLR SUB xis "rusa 


ICNEJEIEIJEJEJESEIEIEIEJEREJEIEIERE 
| Name | __ ооо" | a SPee eru овамоо5а. | 


PRE GPU DBG SIG SEL PRE GPU DBG MOD SEL 


ШІНЕЛЕЛЕЛЕЛЕШЕЛЕЛЕНЕДЕЛЕЛЕНЕНЕЛЕНЕН 
| Мате | PRE PUBO DBG SIG SEL PRE PUBO DBG MOD SEL 


SUB SYS рва 6104 


Field Name Type Set/Cle Reset Description 
ar Value 
PRE GPU DBG  |[31:24] | RW S/C GPU debug signal channel sel 
SIG SEL 


РВЕ GPU рва  |[23:16] | RW S/C GPU debug signal model sel 
MOD SEL 

PRE PUBO DBG | [15: 8] RW S/C PUBO debug signal channel sel 
. SIG. SEL 


РВЕ PUBO Ова |[7:0] |RW [5с |0 |PUBO debug signal model sel 
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[wost тт тт тт 


5.26.1.31SUB SYS DBG 5165 


0x000002B0 SUB SYS DBG SIG5(0x00000000) SUB SYS DBG SIG5 


0x000012B0 SUB SYS DBG SIG5 SET dk ОВО аа 


SUB SYS рве 5195 
CLR 


0x000022B0 SUB SYS DBG SIG5 CLR 


EE SSS ale See en s 
| Мате |  ғиомоозебві | 1 Pre сам пао won se МАЧ 


PRE_CAM_DBG_SIG_SEL PRE_CAM_DBG_MOD_SEL 


Pen | пе | та | па | пе | | поје |» | "| 5 е [а [2 СЗ СО 
| Мате | PRE_AGCP_DBG_SIG_SEL PRE_AGCP_DBG_MOD_SEL 


SUB_SYS_DBG_SIG5 


Field Name Type | Set/Cle | Reset Description 
ar Value 

PRE CAM DBG | [31:24] | RW S/C CAM debug signal channel sel 
SIG SEL 
PRE CAM DBG | [23:16] | RW S/C CAM debug signal model sel 
MOD SEL 
PRE AGCP DBG | [15: 8] RW S/C Reserved 
. SIG SEL 
PRE AGCP DBG | [7:0] RW S/C Reserved 
. MOD SEL 


5.26.1.32SUB SYS DBG SIG6 


0x000002B4 SUB_SYS_DBG_SIG6(0x00000000) SUB SYS DBG SIG6 


0x000012B4 SUB SYS DBG SIG6 SET SUB xi ыы 


SUB adi m | 5106 


0x000022B4 SUB SYS DBG SIG6 CLR 


ICNEIJEIEIJEJEJEJEIEIEIEJEREJEIEIERE 
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| Name | PRE_AP_DBG_SIG_SEL PRE_AP_DBG_MOD_SEL 
Type Lm 
Set/CIr 


| Name | PRE DBG SIG Reserved 

| те | ВЕ 
есі з~ С 
[Reset | о | о | о | о | о о [о | о о [о [о [о [о [о [оо 


SUB_SYS_DBG_SIG6 


Field Name Type | Set/Cle | Reset Description 
ar Value 

PRE_AP_DBG_SI | [31:24] | RW $/С AP debug signal channel sel 
G_SEL 
PRE_AP_DBG_M | [23:16] | RW $/С АР debug signal model sel 
OD_SEL 
PRE_DBG_SIG_R | [15: 0] RW S/C Reserved 
eserved 


5.26.1.33 SUB SYS DBG 5107 


0x000002B8 SUB SYS DBG SIG7(0x00000000) SUB SYS DBG SIG7 


0x000012B8 SUB. SYS ОВО SIG7 SET MEM ee 


0x000022B8 SUB SYS DBG SIG7 CLR а 


| " |з1 | зо | 20 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


PRE MDAR DBG SIG SEL PRE MDAR DBG MOD SEL 


| Name | PRE DBG MOD Reserved 
та _________- _________ 
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SUB_SYS_DBG_SIG7 


Field Name Type Set/Cle | Reset Description 
ar Value 
PRE_MDAR_DBG | [31:24] | RW $/С MDAR debug signal channel sel 
_SIG_SEL 


PRE_MDAR_DBG | [23:16] | RW $/С MDAR debug signal model sel 
. MOD SEL 

PRE DBG MOD | [15: 0] RW S/C Reserved 

Reserved 


5.26.1.34 ПЕВОС SUBSYS SEL 


0x000002BC DEBUG SUBSYS SEL(0x00000000) DEBUG SUBSYS SEL 


0x000012BC DEBUG SUBSYS SEL SET ~~~ 'S-SEL 


0x000022BC DEBUG SUBSYS SEL CLR d wc Cm 


| ви |з1 | 30 | 29 | 26 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | ve | 17 | 6 | 


Reserved 


е 007 


Set/CIr S/C 


See eee eae 
Peset | (7:71:15 s] ИШИНЕ И ИЕ ИЕ ЕЕ ЕЕ И 
ШСИЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕДЛЕЛЕЛЕНЕНЕНЕНЕН 


Reserved PRE_DBG_SUBSYS_SEL 


еј e | но 


Set/CIr S/C 


DEBUG SUBSYS SEL 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Lese: — [sva [б sc s [кее — — — — — 


РВЕ DBG SUBS | [7:0] RW S/C DBG subsystem sel 
YS SEL 0: AP 

2: GPU 

3: PUBO 

4: pub1 

5: WTLCP 


V0.3 Spreadtrum Communications, Inc., Confidential and Proprietary 619 of 2330 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


КЕЗ SPREADTRUM | 5С9853ІЧА Device Specification 


6: PUBCP 
7: AGCP 
9: VSP 
10: DISP 


11: CAM 
12: AON 
13: Analog 


5.26.1.35 AON_APB_RSV 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕІЕДЕЛЕЛЕЛЕЛЕ 
ње ft | 
ва | 7 2 О ee ЕНЕНЕНЕНЕНЕНЕНЕНЕНЕН 
ае | |е | | о ә е | е е а 
папе | E 

L'3ERERERERERKNEREREREREREREREREREN 


AON APB RSV 


Field Name Type Set/Cle | Reset Description 
ar Value 
AON APB RSV [31: 0] RW S/C OxffffOO | 1: deep sleep safe release by PMU 
00 FSM deal 
0: fast deep sleep signal 


5.26.1.36 AON OSC FUNC CTRL 
| 0х00003104 | AON_OSC_FUNC_CTRL(0x00000000) | AON OSC FUNC CTRL | OSC FUNC CTRL 


0x00004104 AON OSC FUNC CTRL SET ЕИ пи“ pes CTRL 


И ЕЗЕЗЕЗЕЗЕЗЕЗЕЗЕЗ EIEIEIEZES 
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J- ШЕ 


ЕС үрли СОС 
Eee 8e Е — 5 СС СІ) 


OSC BINING CLK FUNC NUM 


ae 
вези | о [о [» Го Ро leh PPT) ll 


AON OSC FUNC CTRL 


Field Name Type | Set/Cle | Reset Description 
аг Value 


ae сни сни 


АА Ги ји БИ И 
OSC. BINING SE | (24: 18] Reserved 
L FUNC 

OSC BINING CT | [17] Reserved 
RL FUNC EN 

OSC BINING CL | [16: 4] RW S/C Reserved 
K FUNC NUM 

OSC CHNL2 FU | [3] S/C Reserved 
NC OVERFLOW 

OSC CHNL1 FU | [2] S/C Reserved 
NC OVERFLOW 
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Кожа сиди ТТ 


OSC CHNL1 FU а 
NC_CNT_VALID 


5.26.1.37 AON_DMA_SYS_SEL 


0x00003108 AON_DMA_SYS_SEL(0x00000000) AON_DMA_SYS_SEL 


0x00004108 AON DMA SYS SEL SET APN DA 58 SED 


0x00005108 AON_DMA_SYS_SEL CLR АОМ_ ee _SYS_ SEL 


ИСИЕЛЕЛЕЗЕЗГАЕЗЕЗЕЗЕЗЕЗЕЛГЗЕЛЕЗЕЛЕЗ 


Reserved 


Ce [| 
ЕСІСІ 5 
Peel | PPP PPP) Pt ppt, 
BIBEJEJEIESEIEIEREREAESERESERERERER 


LM 


EX |) о 
|" ҙӛҙҺҙң”»%) 
| вези | о | о | о | о | о| о | о | о | о| о | о | о | о| о | ој | 


AON_DMA_SYS_SEL 


Field Name Type | Set/Cle | Reset Description 
ar Value 


si [Ro se» [кия — — — — — 
AON DMA SYS _ RW S/C 1'b0: АОМ І2С requset to AON ОМА 
SEL 1'b1: ДОМ 12С requset to AP. ОМА 


5.26.1.38 VDROP TEST CTRL 


0x00003190 VDROP TEST CTRL(0x00000000) VDROP TEST CTRL 
0x00004190 VDROP TEST CTRL SET VDROP TEST CTRL SET 


0x00005190 VDROP TEST CTRL CLR VDROP TEST CTRL 
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eee Cea ne, UEGNEN GRAM 
| Bit |31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


ЕРУ 


егу ари магор ctrl дри. магор дри. vdrop. 
current range_sel 


731 e | НС SCRI ES 


VDROP_TEST_CTRL 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Lese: Пааа је s [кееш — — — — _ 


gpu vdrop reserv | [23: 20] М jse | vdrop testing aon dirve 
ed 

gpu_vdrop_test_m | [19] RW S/C vdrop testing aon dirve 
ode en 


gpu vdrop en [18] [RW 5с јо | vdrop testing aon dirve 


gpu vdrop latch | [17] moe vdrop testing aon dirve 
en 


feta [Ro је |o [мее | 
gpu vdrop ctrl [14: 12] ву әс jo | vdrop testing aon dirve 
gpu_vdrop_current | [11: 10] ву әс јо | vdrop testing aon dirve 


gpu_vdrop_range_ m TD vdrop testing aon dirve 
sel 

gpu -vdrop_ test_p | [7:4] vdrop testing aon dirve 
ulse_sel 
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[сеа је је је СЕНЕН С | 


| | vdrop test tri ЕЈ UE NN vdrop testing aon dirve 


gpu, | vdrop pulse  |[1] control test pulse source from gpu 

mode internal pattern generator or pad. 

gpu vdrop mode control vdrop testing drive from gpu reg 
or aon reg. 


5.26.1.39 PROBE CAL CTRL 
0x00003194 PROBE CAL CTRL(0x00000000) PROBE CAL CTRL 


| " | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


ем probe_max_range 


ти К — 

ЕСІ о [о | о |о |» |о | о | о | о аео | о | о | 

ВЕСТ ЕСЕ ПБ ЗЕЛ ПА ППИ ЕСПБ ЕИ ER ВЕ ЗВ 
Res 


probe_min_range 


PROBE_CAL_CTRL 


Field Name Type | Set/Cle | Reset Description 
ar Value 
Ге Па а о т 
probe max range | [30:16] Probe clock max frequence, overflow 
co И frequecy is wrong. 


probe min range | [14: 0] Lem clock max Lr —— underflow 
indicate probe frequecy is wrong. 


5.26.1.40 AUXO CAL CTRL 


ШІНЕЛЕЛЕЛЕІЕДЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 
Res 


aux0_max_range 
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| туре Ow 
| Reset [NM о | о |о | о | о | о | о | о | о | о | со |• | о | о | о] 
| ви [us | 14 | 1з | 12 | "| пој je |7 | 6 | 5 | 4|з|2 |!| о] 


aux0_min_range 


AUXO CAL CTRL 


Field Name Type | Set/Cle | Reset Description 
ar Value 
Gy [Ro ја Jo  Remd  — | 
айх0 max range [30: 16] | RW NA AUXO clock max frequence, overflow 
indicate probe frequecy is wrong. 
gg јо [а o __ ома — 


айх0 min range [14: 0] RW NA AUXO clock max frequence, underflow 
indicate probe frequecy is wrong. 


5.26.1.41 AUX1. CAL. СТВІ. 


ICHEREIEIEJEZEIEIJEIEIEIEREIJEIEIEZE] 


auxi max range 


RW 


AUX1 CAL CTRL 


Field Name Type | Set/Cle | Reset Description 
ar Value 


emna mu mo [а o meses — — — — — 
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aux1_max_range [30:16] | RW NA AUX1 clock max frequence, overflow 
indicate probe frequecy is wrong. 


кые је је ја б је  — — 


аихі min range [14: 0] RW NA AUX1 clock max frequence, underflow 
indicate probe frequecy is wrong. 


5.26.1.42 AUX2 CAL. СТВІ. 


ICHEIEJEIEIEIEIJEJEREIEIEREIJEIEREZEI 


aux2 max range 


aux2 min range 


AUX2 CAL CTRL 


Field Name Type | Set/Cle | Reset Description 
ar Value 
Gy [Ro ја |o Rem — | 
aux2 max range (30: 16) | RW NA AUX2 clock max frequence, overflow 
indicate probe frequecy is wrong. 
mg [no [а [o Reed — —  —  —  - 


aux2 min range [14: 0] RW NA AUX2 clock max frequence, underflow 
indicate probe frequecy is wrong. 


5.26.1.43 РИ. FREQ, CAL СЕС 


ICHEREIEIEIEZEIEIJEIEIEIEREIJEIEJEAE] 


Reserved div num 26m 


з=» — — vw — — — J 
[Reset | о | о | о | о оо оо [о [| ооо | 
|" | 15 | 1а | 1з | 12 | зо [о Је | 7 [е | [а | з|2 | тој 
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aux | aux | aux pro 

2_с 16 0с бе 
Reserved 

al al al cal 

en en en en 


o я 


PLL_FREQ_CAL_CFG 


ји ad bcd EN oS 
ar Value 

ewe: тае [RO [а је 

ау лит. от [ыт [NA [0 ССИ 

ее [nsa [Ro [А fo — [еей — — — — —— 


aux2 cal en [3] RW NA AUX2 cal enable 
1: enable 
0: disable 

aux1 cal en [2] RW NA AUX1 cal enable 
1: enable 
0: disable 

auxO cal еп [1] RW NA AUXO cal enable 
1: enable 
0: disable 

probe cal en RW NA Probe cal enable 
1: enable 
0: disable 


5.26.1.44 PROBE RESULT 


PROBE RESULT(0x00000000) 
| Bit (зя | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | t9 | 18 | 17 | 16-. 


probe freq 


Reserved 
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| те |ы (~ 
| Reset | | | | (0: | | | ||| › |: | 


PROBE_RESULT 


Field Name Type | Set/Cle | Reset Description 
аг Value 
" јо [NA fo  [Remd O — 
probe freq [30: 16] [RO |м јо | Proble clock dectected frequecy 


Dess — [nez [о [а СИ —— — — 
woe rey [m [о ја fo вага 


probe pass NA 1: Proble clock frequency is between 
min range and max range 
0: proble clock overflow or underflow 


5.26.1.45 AUXO RESULT 


AUXO RESULT(0x00000000) 
| Bit (зя | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | t9 | 18 | 17 | 16-. 


аихо freq 


Reserved 


AUXO RESULT 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Lese: en је [а [кее — — — — — 


Fano fes [воза [no [м fo озон | 
Lees — [nez [о ја [б аво 
Fra m јо ја [o Го — 
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aux0_pass NA 1: АОХО clock frequency is between 
min_range and max_range 
0: АЏХО clock overflow or underflow 
5.26.1.46 AUX1_RESULT 


AUX1_RESULT(0x00000000) 
| Bit |31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 


aux1_freq 


Reserved 


AUX1_RESULT 


тен E S PERES ое 
ar Value 

еј о |а o ОО 

Faites роте [Ro ја fo Јаз | 

Dese: — [nez [no ја Гр О 

сите [п [о [л је јаката 


auxi pass NA 1: AUX1 clock frequency is between 
min range and max range 
0: AUX1 clock overflow or underflow 


5.26.1.47 AUX2 RESULT 


AUX2 RESULT(0x00000000) 
| Bit |31 (зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16-. 


aux2 freq 
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[Reset | о | о | о | о | о | о | о | о |о | о | о| о |о | о | сој | 
| ви |15|14 | 13 | 12 | п | пој о Је у [е |5 | 4]|з|2 |!| о] 


Reserved 


y 
EI 
Peel PP PP PPP PPP PPP, 


AUX2_RESULT 


е" | 6 |е |8) CEN 
аг Value 

кеме _ [эт о [а s Reed — — — — —— 

Faites роте но ја fo | AUX2 cock dedtecedteqecy | 

Lees — [nez [о [а [o |е ——  —  — 

Гат ја [Ro [л јо јават" 


aux2 pass NA 1: AUX2 clock frequency is between 
min range and max range 
0: AUX2 clock overflow or underflow 


5.26.1.48PLL TEST FLAG 


PLL TEST FLAG(0x00000000) 
| Bit [1 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16-. 


plis flag 
Cie [OSC 
Peset | о | о | о | о | о | о | о | о | о | о | о | о Јо | о | о | о] 
ви | 15 | та [аз | 12 [атто [о је | 7 је | 5 ја [зо | 1 [0] 


plis flag 


L'YFREREREREREREREREREREREREREREREN 


PLL TEST FLAG 


Field Name Type | Set/Cle | Reset Description 
ar Value 


pls flag [31: 0] ВО |м јо | PLL freq cal internal status. 
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5.26.1.49 WTL_GSM_TX_BYP 


ШІН ЕЛЕЛЕЛЕЛЕДЕЛЕЛЕЛЕЛЕЛЕЕЕІЕЛЕЛЕЛЕЛ 

| Мате | Reserved 

e 77 

Резе | о | о | о | о | о | о | о | о | о | о | о | ојо| ој о | о] 
— M 


- 7 


| Туре | 


еее С e О О ОС ОС ОС О С С ОС ОС СЗ СЗ ОС 


WTL_GSM_TX_BYP 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Lese: [эпт је б |ә, 


wtl_gsm_tx_byp RW $/С 1: overheat warning to BIA do not 
include WTL_GSM overheat signal 
0: overheat warning to BIA include 
WTL_GSM overheat signal 


5.26.1.50 RCO100M_CAL_TEST 


RCO100M auto Carlibration at test 
0х000031С0 mode.(0x00000062) RCO100M_CAL_TEST 


RCO100M auto 
0х000041С0 RCO100M auto Carlibration at test mode. SET Carlibration at test mode. 
SET 


RCO100M auto 


0х000051 СО RCO100M auto Carlibration at test mode. CLR Carlibration at test mode. 
CLR 


| Bit_| 31 | 30 | 20 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | vo | 17 | 16 | 
name == SS 


Reserved 
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ETINREREREREREREREREREREREREREREREN 
BCEEIEIEICIEREIERERERESERENESEREREN 


- Reserved сот (с0100т div ate test 


LTREREREREREREREREREREREN 


RCO100M auto Carlibration at test mode. 


Field Name Type | Set/Cle | Reset Description 
ar Value 


cgm rco2m en at = —— 00M FDK clock enable 
е test 0: disable 
1: enable 
сат іс0100т div | [6: 1] RW S/C 0x31 DIV counter for RCO100M FDK clock. 
ate test 
rco 100m div en RW S/C RCO 2m test clock enable 
ate test 


5.26.1.511МТ REQ WTL СОМ TX 
| 0x000031C4 | INT_REQ_WTL_GSM_TX(0x00000000) ІМТ | | INT_REQ_WTL_GSM_TX | WTL_GSM_TX 


0х000041С4 INT_REQ_WTL_GSM_TX SET INT a ит. азм тх 


0x000051C4 INT_REQ_WTL_GSM_TX CLR INT_REQ_WTL_GSM_TX 


| ви |з1 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | ve | 17 | 6 | 
[Name |e 


Reserved 


ың о 
Fe TERT ЕЛ ЕҢГЕҢЕЕЗ В ІЗ ЕЗІ 
ви |15) м|1з)12|11|19|9|8|7|6|8|4|3)|2)|1|0| 
| Мате | Reserved 
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ЕЕ 


INT_REQ_WTL_GSM_TX 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ее sta [Ro реј је | 


INT ВЕО МП О | [1] S/C WTL_GSM TX overheat interrupt status 
SM_TX 

INT REQ МП С RW S/C WTL_GSM TX overheat interrupt clear 
SM_TX_CLR signal 


5.26.1.52 INT_REQ_ITHM1_ALERT 


0x000031C8 INT_REQ_ITHM1_ALERT(0x00000000) INT_REQ_ITHM1_ALERT 


0х000041С8 INT ВЕО ITHM1 ALERT SET а а а 


0x000051C8 INT_REQ_ITHM1_ALERT CLR INT_REQ_ITHM1_ALERT 


| Bit_| 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | zt | 20 | 19 | ve | 17 | 6 | 
[Name 4.2222 


Reserved 


~ мі. 


Reserved 
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те е ТІГІ 
Peel DP PPP PPP PPP PPP TT, 


INT_REQ_ITHM1_ALERT 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Lese: — [sez [б фе s [кше — — — — _ 


INT REQ ITHM1 _ | [1] S/C BIA THM!1 overheat inerrupt status 
ALERT 

INT REQ ITHM1 . RW S/C BIA THM1 overheat inerrupt clear signal 
ALERT CLR 


5.26.1.53 51 МОХ 


ШЕЕ ne ае eee 


dsi2 | dsi2 dsi2 
Reserved 


dsi2_i_ctl_enable_din dsi2_i_ctl_txrequestesc dsi2_i_ctl_txtriggeresc 


ССС О мој моје 
| Reset | о | о | о | о | о| о | о [о [ооо [о [ооо | 


DSI MUX for cam and log sel. 


Field Name Type | Set/Cle | Reset Description 
аг Value 


ewe: [era ја [кее — — — — — 


052. i_ctl_enable_ ЕН БЕН eom DSI2 PHY software control signal 
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pens 
рит c 
pum cr RN 
Се aca di ll И И M 
Fd ai id к a МИ 


dsi2 i ctl txvalide | [13] је | | DSI2 PHYsoftware control signal 
SC 

dsi2 i ctl enable | [12:9] БН БЕК ЖИН 0512 PHYsoftware control signal 
din 

dsi2 i ctl txreque | [8:5] RW NA DSI2 PHYsoftware control signal 
stesc 

dsi2 i ctl txtrigger [puer | | “ DSI2 PHYsoftware control signal 
esc 


dsi2 i rst sys n [o] [ам [ма о | 0512 PHYsoftware control signal 


5.26.1.54GPU_MEM_ECO 
0x000031D0 GPU MEM ECO(0x0008A228) GPU MEM ECO 


| " | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


т 
deem ИС 


| Туре | 


[rw [rw] а | 
E3. г В ооо 
ANN ee таео ааа 


Ша 
gpu_mem_ дри_тет_ 
sium gpu mem sp ra gpu mem dp rm di wr gpu mem dp ra 
rm 


GPU MEM ECO 
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Field Name Type | Set/Cle | Reset Description 
ar ЁРЕ 


т” СИНИ үте. _ 
_бе! 


[umem эрта [пу [AW [л fo | PU memory aon cono | 
Гори топает |] [aw [м [фт | GPU memory AONcontol | 
[umem ra mo mw [л fo ___| GPUmemowyAON conor | 


5.26.1.55 ASYNC_BRIDGE_OVERFLOW_AND_IDLE 


ASYNC BRIDGE OVERFLOW AND IDLE(0x00 | ASYNC BRIDGE OVERF 
000000) LOW AND IDLE 


EL И е ЕЕ ES LESE IS ES ae ЕЯ 


Reserved 
е 0. 
Pest | о | о | о | о | о | о | о | о | о | о | о | ојо | ој о | о] 
ви |1) та | 1з | 12 [тло [о | г | 7 | е | 5 | «| з|2 | 1 о 


E 


Ела — шл гг Са 
[Reset | о | о | o | о | о | о [о [оо (о |о|о|о| о | ој о] 


ASYNC_BRIDGE_OVERFLOW_AND_IDLE 


Field Name Type | Set/Cle | Reset Description 
аг Value 


0x000031D4 


еее јо [а jo Rees — — | 
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aon2pub1_w_brid | [13] NA Reserved 

ge_trans_idle 

aon2pubO м brid | [12] NA aon 2 PUBO trans idle status 

ge trans idle 

aon2pubcp му brid | [11] NA aon 2 PUBCP trans idle status 

ge trans idle 

aon2agcp м bridg | [10] NA Reserved 

e trans idle 

wtlcp2aon w. brid NA WTLCP 2 AOn trans idle status 

ge trans idle 

pubcp2aon му brid NA PUBCP 2 AOn trans idle status 

ge trans idle 

agcp2aon w bridg | [7] NA Reserved 

e trans idle 

aon2pubí w axi. NA Reserved 

detector overflow 

aon2pubO w axi | [5] NA aon 2 PUBO axi detector overflow status 
detector overflow 

aon2pubcp w axi | [4] NA aon 2 PUBCP axi detector overflow 
. detector overflow status 

aon2agcp м axi | [3] NA Reserved 

detector overflow 

wtlcp2aon w axi | [2] NA WTLCP 2 AOn axi detector overflow 
detector overflow status 

pubcp2aon w axi | [1] NA PUBCP 2 AOn axi detector overflow 
. detector overflow status 

agcp2aon w axi. NA Reserved 

detector overflow 


5.26.1.56 DSIPLL LOCK STATUS 
0x000031D8 DSIPLL LOCK STATUS(0x00000101) DSIPLL LOCK STATUS 


| " | 31 | 30 | 20 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | ve | 17 | 6 | 


Reserved 
~ ле 
[Reset | о | о | о | о | о | о | о | о | о | о | о | ојо | ој о | о] 
—————— 


Е {| " " Reserved " " Reserved 
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ШЕ NEM MM |" ШЕ 
sts 


Type Кеј по | по | по | ПОВОДА we | нај ој по | но | — мс | ма | 


DSIPLL_LOCK_STATUS 


Field Name Type | Set/Cle | Reset Description 
аг Value 


ewe: ea јао ја Гр је 


int_req_dsipll_unlo | [14] NA int_req_dsipll_unlock_status 
ck_status 

int_req_dsipll_unlo | [13] NA int_req_dsipll_unlock_status_raw_sts 
ck_status_raw_sts 

int_req_dsipll_unlo | [12] NA int_req_dsipll_unlock_status_raw 
ck_status_raw 


тој ја |o Reed | 
int_req_dsipll_unlo WC NA int reg dsipll unlock status сіг 

ck status clr 

int req dsipll unlo WR NA 0х1 int req dsipll unlock status en 

ck status en 


эма [m је ја б [мее — — — — — — 


int req dsipll lock NA int req dsipll lock status 

Status 

int req dsipll lock | [5] NA int req dsipll lock status raw. sts 
Status raw sts 

int req dsipll lock | [4] NA int req dsipll lock status raw 
status raw 


ема fea [mo ја o |ә — — — — — 


int req dsipll lock | [1] WC NA int req dsipll lock status clr 
Status clr 
int req dsipll lock WR NA 0х1 int req dsipll lock status en 
Status en 


5.26.1.57 COMMON DUMMY RWO 


ШІШЕЛЕЛЕЛЕЛЕДЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 


common dummy rwO 


Type RW 


__ Y 
Beset | о | о | о | о | о | о | о | о |о | о | о| о |о | о | сој о 
| ви | 15 | 14 [аз | 12 | "| пој о | ге |7 | 6 | 5 | 4|з|2 | 1 | о] 


V0.3 Spreadtrum Communications, Inc., Confidential and Proprietary 638 of 2330 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


КЕЗ SPREADTRUM | 5С9853ІЧА Device Specification 


| Name | common dummy rwO 
Type 


COMMON DUMMY RWO 


Field Name Type | Set/Cle | Reset Description 
ar Value 


common dummy | [31:0] RW NA [0] dap cdbgrst disable 

м0 0: Enable debug reset request from DAP 
(external debuger) 
1: Disable debug reset request from 
DAP (external debuger) 


5.26.1.58 COMMON_DUMMY_RW1 


Lo o 99 [2] [7 7 Ts [s [5 T2 [5] [e Le T 6) 
C И 
вези | [7 О 2 ОС ОСЗ О НС О ОС ОСЗ ОСЗ ОС С СЗ ОСЗ 
ПТ ЕС за | па ЕР С | по С е С ОС СЗ [а |» [2 | [о 


common_dummy_rw1 


м 
а О 51511 


COMMON_DUMMY_RW1 


Field Name Type Set/Cle Reset Description 
ar Value 
rw1 


5.26.1.59 COMMON DUMMY RW2 


и EEE » ее Ee [ | » [лә [тв [7 [ле] 
ІСІГІ ааа 


common_dummy_rw2 
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Peset | о | о | о | о | о | о | о | о |о | о | о| о |о ооо | 
| ви | 15 | 14] 1з | 12 | ЕКЕ [в | 7 | 6 | 5 | 4|з|2 | 1] о] 


common_dummy_rw2 


L'INSEREREREREREREREREREREREREREREN 


COMMON DUMMY RW2 


Field Name Type | Set/Cle | Reset Description 
аг Value 
rw2 


5.26.1.60 COMMON_DUMMY_RW3 


0x000031E8 COMMON DUMMY RW3(0x00000000) COMMON DUMMY RWS3 


ICHEREIEIEIEZEIEIJEIEIEIEREIEIEIEZEI 
СР у \ ________ 
вези | | ОС ОС О ОС ОСЗ ОС БС СЗ ОСЗ ОСЗ О СЗ СЗ СЗ 
ПТ КЕ | та Е Е | С С | е ОС СЗ Е ВЕ ВС ИСО 


common_dummy_rw3 


вене | 15115 


COMMON_DUMMY_RW3 


Field Name Type | Set/Cle | Reset Description 
al Value 
rw3 


5.26.1.61 COMMON_DUMMY_ROO 


Cen Ги [з [=] » ее [ [25 [аз [аз [в [и | » Го [в [7 [15] 
ет NEN 


common dummy roO 


w) NEM 
Peel PPP PPP PPP PPP), 
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ШІНЕЛЕЛЕЛЕЛЕШЕЛЕЛЕЛЕЛЕЛЕЛЕНЕНЕЛЕНЕН 
Teme [mew 


w) у S 
LINSEREREREREREREREREREREREREREREN 


COMMON DUMMY ROO 


Field Name Type Set/Cle Reset Description 
ar Value 
је иу у У 1 
roO 


5.26.1.62 COMMON DUMMY RO1 


ICHEREIEIEIEZEIEJEIEIEIEREIEIEIEAEI 
Ста 490000 | 


common_dummy_ro1 
Tyee | 0221 
| Bit |15|14 [яз | 12 | 1 | ој о [в | у [е5 јазот о 


common_dummy_ro1 


Ах | 
| Reset | о | о | о | о | о | ој о о | о | о | о | о | о | о | ој о] 


COMMON DUMMY RO1 


Field Name Type Set/Cle Reset Description 
ar Value 
il c рт АЕ 
ro1 


5.26.1.63 COMMON DUMMY RO2 


ICHEREIEIEIEZEIEJEIEIEIEREIEIEIEAEI 
C 


common_dummy_ro2 


w) О 
LINSERERERERERERERERERERERERERERES 
ШІНЕЛЕЛЕЛЕЛЕШЕЛЕЛЕЛЕЛЕЛЕЛЕНЕНЕЛЕНЕН 
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| Мате [ия | 
ИНН НИЕ 


COMMON DUMMY RO2 


Field Name Type | Set/Cle | Reset Description 
ar Value 


је је | јен О 
ro2 


5.26.1.64 COMMON_DUMMY_RO3 


и EE [8 [7 Ee [т | 2 [з] тв [зт [15. 
Pune | ана oe O UOU 


common_dummy_ro3 
Tyee сю > 
| ge |15|14 [яз | 12 | 1 | ој о [в [765432 то 


common_dummy_ro3 


оь 
Peel С О О О ОС АСЗ ОС О СЗ ОС ОСЗ О СЗ СЗ С 


COMMON DUMMY RO3 


Field Name Type | Set/Cle | Reset Description 
ar Value 


КЕ КО 
ro3 


5.26.2 | AON APB Register Mapping 


5.26.2.1 АОМ ТОР АОМ АРВ RF Register Address Мар 
Base address: 0хЕ42Е0000 

Base address (Set Reg): OXE42bE1000 

Base address (Clear Reg): 0xE42E2000 
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| Ox32AC “а | | DGB_SERDES_CTRL | SERDES_CTRL | DGB_SERDES_CTRL sd SERDES_CTRL 


pee AP пав зш MERGE_WRITE_DYN_QOS_ | AP oe SS C MN MERGE_WRITE_DYN_QOS_CTRL 
CTRL_CFG _CFG 

0x3304 AP_VSP_MERGE_READ_DYN_QOS AP_VSP_MERGE_READ_DYN_QOS_CTRL 
CTRL_CFG CFG 


0x3308 AP_VSP_MERGE_DYN_QOS_SEL AP_VSP_MERGE_DYN_QOS_SEL 
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osse Гал яа пэт рлу orn [вл woa nst ралу отн 


0х3310 WTL_GSM_TX WTL_GSM_TX 
0x3314 BIA PUBO QOS BIA PUBO QOS 


5.26.2.2 APB EBO 


0x00000000 AHB EBO(0x651FE007) APB EBO 
0x00001000 AHB EBO SET AHB EBO SET 
0x00002000 AHB_EBO CLR AHB_EBO CLR 


18 |17 |16 
-Е 
B 


_ м ORA - 
ЕЛЕШЕ REC DES CRISI ER Е 


de PW 
p 


a ao | E 
s [se [se [se [se [ss [e [|] 


AHB EBO 
Field Name Type | Set/Cle | Reset Description 
ar Value 


І2С EB [31] RW S/C AON I2C Enable. Active High; 
0 : Disable AON І2С Controller; 
1: Enable AON І2С Controller; 


СА53 DAP ЕВ [30] RW S/C 0х1 DAP Enable. Active High; 
0 : Disable DAP Controller; 
1: Enable DAP Controller; 
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BIA_DVFS_EB [29] 


DBG_SERDES E | [28] 
B 
AON_GPU_EB 


AON_CKG_EB 
PIN_EB 
MDAR_APB_EN 


BIA DVFS CTRL Enable. Active High; 


0 : Disable BIA DVFS CTRL module 
enable; 
1: Enable BIA DVFS CTRL module 
enable; 


AON debug serdes enable. Active High; 
AP core and PUBCP core can use it 
print log. 


0 : Disable AON debug serdes. 
1 : Enable AON debug serdes. 


GPU Enable. Active High; 

0 : Disable GPU; 

1: Enable GPU; 

AON Clock controller module Enable. 
aon clk top module enable.Active High; 
0 : Disable AON Clock controller; 

1: Enable AON Clock controller; 


PIN Reg module Enable. Active High; 
0 : Disable PIN Reg; 
1 : Enable PIN Reg; 


MDAR APB Enable. Active High; 
0 : Disable MDAR APB; 
1: Enable MDAR АРВ; 


MSPI Enable. Active High; 
0 : Disable MSPI; 
1: Enable MSPI; 


AON Spinlock Enable. Active High; 
0 : Disable AON Spinlock; 
1 : Enable AON Spinlock; 


AP hs spi2 enable. Active High; 
0 : Disable AP hs spi2 enable; 
1 : Enable AP hs spi2 enable; 


AP INTC3 Enable. Active High; 
0 : Disable; 
1 : Enable; 


AP INTC2 Enable. Active High; 
0 : Disable; 
1 : Enable; 


AP INTC1 Enable. Active High; 
0 : Disable FM; 
1 : Enable FM; 


AP INTCO Enable. Active High; 
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АР INTCO EB 
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0: Disable; 
вые 


ADI ЕВ [16] RW 5/С 0х1 ADI Enable. Active High; 
0 : Disable ADI; 
1 : Enable ADI; 
RW S/C 0х1 


АОМ_АРВ ЕВ [15] AON matrix Enable. Active High; 
0: Disable AON matrix; 
1 : Enable AON matrix; 


EIC Enable. Active High; 
0: Disable ЕС; 
1 : Enable ЕС; 


EFUSE EB EFUSE Enable. Active High; 
0 : Disable EFUSE; 
1: Enable EFUSE; 


AP TMRO Enable. Active High; 
0 : Disable AP TMRO; 
1 : Enable AP TMRO; 


AON TMR Enable. Active High; 
0 : Disable AON TMR; 
1 : Enable AON ТМВ; 


AP SYST Enable. Active High; 
0 : Disable AP SYST; 
1 : Enable AP SYST; 


AON SYST Enable. Active High; 
0 : Disable AON SYST; 
1 : Enable AON SYST; 


KPD Enable. Active High; 
0 : Disable KPD; 
1 : Enable KPD; 


PWMS3 Enable. Active High; 
0 : Disable PWM3; 
1 : Enable PWM3; 


РУ/М2 Enable. Active High; 
0 : Disable PWM2; 
1 : Enable PWM2; 


PWM1 Enable. Active High; 
0 : Disable PWM1; 
1 : Enable PWM1; 


PWMO EB [4] RW S/C PWMO Enable. Active High; 
0 : Disable PWMO; 
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АР SYST EB 


AON SYST EB 


D 


PWM3_EB 


20 


PWM2_EB 


ШІ 


PWM1 EB 
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Е 
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GPIO_EB [3] GPIO Enable. Active High; 
| : Disable GPIO; 
: Enable GPIO; 
PUB АРВ ЕВ (21 PUB/DDR APB Enable. Active High; 
0 : Disable PUB/DDR АРВ; 
1 : Enable PUB/DDR APB; 


AVS_BIA_CPU1_ | [1] BIA CPU1 CORE AVS Enable. Active 
EB High; 
0 : Disable BIA CPU1 CORE AVS; 
1: Enable BIA CPU1 CORE AVS; 
AVS BIA CPUO RW S/C BIA CPUO CORE AVS Enable. Active 
EB High; 
0 : Disable BIA CPUO CORE AVS; 
1: Enable BIA CPUO CORE AVS; 


5.26.2.3 APB EB1 


[оон | менее | м8 | 
[оон [авт | девиз | 
Гана левой [левая _ 
en [o [9 [5 [5 [7 [29 [5 [5 T [2 [= [=] 


P BIA 

ү Мр T 

es | AR | m 

Е] | е 

Ни B B 
B 

ЕЕ: 


о Cd СОСЕ 
с 


ЗЕЗЕЗЕЗЕЗЕЗЕЗЕЗЕЗЕЗЕЗЕЗ 


DIS AP AP 
Р: Т Т. 
ЕМ МА МА DG 
С 2ЕДТЕ 
ЕВ В В 


ШІЛ | и | пи | ви | ви | и | пи | ви | ви] 
sc [se | ве | se | во [se [ss | ве | ве | ве | 
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АНВ_ЕВ1 


Field Name Type | Set/Cle | Reset Description 
ar Value 


AON_DISP_EB [30] RW 5/С DISP system Enable. Active High; 
0 : Disable GPU; 
1: Enable GPU; 

AON CAM EB [29] RW S/C CAM system Enable. Active High; 
0 : Disable GPU; 
1:Enable GPU; 

AON VSP EB [28] RW S/C VSP system Enable. Active High; 
0 : Disable GPU; 
1: Enable GPU; 


[owgmars [en m sc И СИ 


ANALOG АРВ E | [26] RW S/C 0х1 analog apb enable bit. 
Б 0: disable analog apb clock 
1: enableanalog apb clock 
DEF_EB [25] RW $/С default slave apb enable bit. 
0: disable default slave apb clock 
1: enable default slave apb clock 


N 


п EI NNNM pu | 


О APB ЕВ = pin reg enable bit. 
0: disable pin reg clock 
1: enable pin reg clock 


MBOX_EB [21] mailbox apb enable bit. 
0: disable mailbox apb clock 
1: enable mailbox apb clock 


DJTAG_EB [20] DJTAG apb enable bit. 
0: disable DJTAG арр clock 
1: enable DJTAG apb clock 


RC100M CAL EB | [19] RC100M calibration enable bit. 
0: disable RC100M calibration clock 
1: enable RC100M calibration clock 


CP APB EB [18] CP APB Enable. Active High; 
0 : Disable CP APB; 
1 : Enable CP АРВ; 


MDAR EB [17] Rw 9с [о | МРАВ АРВ Enable. Active High; 
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0 : Disable MDAR АРВ clock; 
1 : Enable MDAR АРВ clock; 
BIA_THM1_EB [16] RW S/C BIA THM1 APB Enable. Active High; 
0 : Disable BIA ТНМ1 APB clock; 
1 : Enable BIA THM1 APB clock; 
BIA THMO EB [15] RW S/C BIA THMO APB Enable. Active High; 
0 : Disable BIA THMO APB clock; 
1 : Enable BIA THMO APB clock; 
" је“ (ХМ | 
GSP_EMC_EB [13] GSP EMC Port Enable. Active High; 
0 : Disable GSP EMC Port ; 
1 : Enable GSP EMC Port ; 
ZIP_EMC_EB [12] ZIP EMC Port Enable. Active High; 
0 : Disable ZIP EMC Port ; 
1 : Enable ZIP EMC Port ; 
DISP_EMC_EB DISP EMC Port Enable. Active High; 
0 : Disable DISP EMC Port ; 
1 : Enable DISP EMC Port ; 
AP_TMR2_EB AP TMR2 Enable. Active High; 
0 : Disable AP TMR2; 
1 : Enable AP TMR2; 
AP TMR1 EB AP ТМВ1 Enable. Active High; 
0 : Disable AP TMR1; 
1 : Enable AP TMR1; 
AP WDG EB AP sys Watch Dog Enable. Active High; 
0 : Disable AP Watch Dog; 
1 : Enable AP Watch Dog; 
AVS GPU1 EB AVS Enable. Active High; 
0 : Disable GPU1 AVS; 
1 : Enable GPU1 AVS; 
AVS GPUO EB AVS Enable. Active High; 
0 : Disable GPUO AVS; 
1 : Enable GPUO AVS; 
PROBE EB PROBE Clock Enable. Active High; 
0 : Disable PROBE Clock; 
1 : Enable PROBE Clock; 
AUX2 EB AUX2 Clock Enable. Active High; 
0 : Disable AUX2 Clock; 
1 : Enable AUX2 Clock; 
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AUX1_EB [3] AUX1 Clock Enable. Active High; 
0 : Disable AUX1 Clock; 
1 : Enable AUX1 Clock; 


АЏХО ЕВ AUXO Clock Enable. Active High; 
0 : Disable AUXO Clock; 
1 : Enable AUXO Clock; 


THM Clock Enable. Active High; 
0 : Disable THM; 
1 : Enable THM; 


PMU Clock Enable. Active High; 
0 : Disable PMU; 
1 : Enable PMU; 


5.26.2.4 APB RSTO 
APB_RST0(0x00000000) 
APB RSTO SET 


n 


т 


20! 
Ф | 


V0.3 Spreadtrum Communications, Inc., Confidential and Proprietary 652 of 2330 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


(oR SPREADTRUM 


APB_RSTO 


Field Name Type Set/Cle | Reset 
ar Value 
RW 5/С 


AP HS SPI SOF 
T RST 


І2С SOFT RST | [30] 


BIA DVFS SOFT | [29] 
_RST 


DBG_SERDES_S | [28] 
OFT_RST 


DAP_MTX_SOFT 
_RST 


MSPI1_SOFT_RS | [26] 
N 
MSPIO SOFT RS | [25] 
y 
SPLK_SOFT_RST | [24] 


AON_CKG_SOFT 
_RST 


| 


5С9853ІЧА Device Specification 


AP High speed SPI Soft Reset. Active 
High; 

0 : Keep AP High speed SPI 
mode; 


1: Reset AP High speed SPI; 


AON І2С Soft Reset. Active High; 
0: Keep AON I2C in normal mode; 
1 : Reset AON ІСІ; 


BIA DVFS CTRL soft reset. Active High; 
0 : no effect; 
1:Reset BIA DVFS CTRL module ; 


AON debug serdes soft reset. Active 
High; AP core and PUBCP core can use 
it print log. 


0 : no effect 
1 : reset AON debug serdes. 


DAP Soft Reset. Active High; 
0 : Keep DAP in normal mode; 
1: Reset DAP; 


MSPI Part1 Soft Reset. Active High; 
0 : Keep MSPI Part1 in normal mode; 
1 : Reset MSPI Part1; 


MSPI Рапо Soft Reset. Active High; 
0 : Keep MSPI Рапо in normal mode; 
1 : Reset MSPI Рапот; 


AON Splinlock Soft Reset. Active High; 
0 : Keep AON Splinlock in normal mode; 
1 : Reset AON Splinlock; 

AON Clock Controller Soft Reset. Active 
High; 

0 : Keep AON Clock Controller in normal 
mode; 

1: Reset AON Clock Controller; 


PIN Reg Soft Reset. Active High; 
0 : Keep PIN Reg in normal mode; 
1 : Reset PIN Reg; 


in normal 


AP INTC3 SOFT | [21] RW S/C AP ІМТСЗ Soft Reset. Active High; 
-RST 0 : Keep TPC in normal mode; 
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[T ПО ОИ ПОНИ ПЕСКИ 


AP_INTC2_SOFT AP INTC2 Soft Reset. Active High; 
-RST 0 : Keep TPC in normal mode; 
1 : Reset TPC; 


AP_INTC1_SOFT AP INTC1 Soft Reset. Active High; 
_А$Т 0 : Keep FM in normal mode; 
1 : Reset FM; 


AP INTCO SOFT AP INTCO Controller Soft Reset. Active 
_RST High; 


0 : Keep ADC Controller in normal 
mode; 


: Reset ADC Controller; 


ADI_SOFT_RST [17] RW ADI Soft Reset. Active High; 
0 : Keep ADI in normal mode; 
1 : Reset ADI; 


шы ^ qm e qs qo И 


ЕС SOFT RST T EIC Soft Reset. Active High; 
0 : Keep EIC in normal mode; 
1 : Reset EIC; 
[14] 


БЕРОЕ SOFT А EFUSE Soft Reset. Active High; 
0 : Keep EFUSE in normal mode; 
: Reset EFUSE; 


SEC_EIC1_SOFT SEC_EIC Soft Reset. Active High; 
_В$Т 0 : Keep EIC in normal mode; 
1 : Reset EIC; 


AP TMRO SOFT . AP TMRO Soft Reset. Active High; 
RST 0 : Keep AP TMRO in normal mode; 
1 : Reset AP TMRO; 


AON TMR SOFT AON TMR Soft Reset. Active High; 
-RST 0 : Keep AON TMR in normal mode; 
1 : Reset AON TMR; 


AP SYST SOFT AP SYST Soft Reset. Active High; 
RST 0 : Keep AP SYST in normal mode; 
1 : Reset AP SYST; 
AON SYST SOF AON SYST Soft Reset. Active High; 
T RST 0 : Keep AON SYST in normal mode; 
1 : Reset AON SYST; 
KPD SOFT RST KPD Soft Reset. Active High; 
0 : Keep KPD in normal mode; 
1 : Reset KPD; 
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PWM3_SOFT_RS | [7] 
T 

PWM2_SOFT_RS 
T 


PWMS Soft Reset. Active High; 
0 : Keep PWMSG in normal mode; 
1: Reset PWM3; 

РУ/М2 Soft Reset. Active High; 
0 : Keep РУ/М2 in normal mode; 
1 : Reset РУ/М2; 


D 20 
БЕ 


Gi 


PWM1 SOFT HRS PWM1 Soft Reset. Active High; 

Т 0 : Кеер PWM1 іп normal mode; 
1: Reset PWM1; 

PWMO SOFT RS PWMO Soft Reset. Active High; 

T 0 : Keep PWMO in normal mode; 
1 : Reset PWMO; 


GPIO SOFT RST GPIO Soft Reset. Active High; 
0: Keep GPIO in normal mode; 
1 : Reset GPIO; 


EST GPIO SOFT SEC GPIO Soft Reset. Active High; 
= 0 : Keep SEC GPIO in normal mode; 
1 : Reset SEC GPIO; 


SEC_RTC_SOFT_ SEC RTC Soft Reset. Active High; 

RST 0 : Keep SEC RTC in normal mode; 
1 : Reset SEC RTC; 

SEC_EIC_SOFT_ SEC EIC Soft Reset. Active High; 

RST 0: Keep SEC EIC in normal mode; 
1: Reset SEC EIC; 


5.26.2.5 APB RST1 


ЕЈЕЛЕЛЕЛЕЛ [s [5 [5] [г ЕЈ [ә [тв [т D 


Reserved = Reserved 
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|) Sooo са с occ, 
Seer | se | ве se [se | зе о | ве [89 —] 


АРВ Н5Т1 


AVS ВА СРО AVS BIA CPU1 CORE Soft Reset. 
SOFT RST Active High; 


0 : Keep BIA CPU1 CORE n normal 
mode; 


1 : Reset AVS of ВА CPU1. 


AVS ВА CPUO . AVS BIA CPUO Soft Reset. Active High; 


SOFT RST 0 : Keep BIA CPUO CORE n normal 
mode; 


: Reset AVS ВА CPUO CORE. 
DEF SLV INT S Default slave interrupt clear. Active High; 
OFT. CLR 0 : Keep defalut salve normal mode; 
1 : clear default salve interrupt. 


DEF SOFT RST [28] о APB interface Soft Reset. 
ctive High; 
0 : Keep default salve apb interface 
normal mode; 


1 : Reset default salve apb interface. 


Lese erma је И ОИ 


MBOX SOFT RS | [24] RW S/C Mailbox Soft Reset. Active High; 
T 0 : Keep mailbox normal mode; 
1 : Reset mailbox. 
RC100M CAL SO | [23] RW S/C RC100M calibration Soft Reset. Active 
FT RST High; 
0 : Keep mailbox normal mode; 
1: Reset mailbox. 
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AON_DMA_SOFT AON_DMA Soft Reset. Active High; 
_RST 0 : Keep AON_DMA normal mode; 
1 : Reset AON_DMA. 


MDAR SOFT RS | [13] MDAR Soft Reset. Active High; 
T 0 : Keep MDAR normal mode; 

1 : Reset MDAR. 
GPU TS SOFT | [12] GPU TS Soft Reset. Active High; 
RST 0 : Keep GPU TS normal mode; 

1: Reset GPU TS. 
BB CAL SOFT R |[11] BB LDO Calibration Soft Reset. Active 
ST High; 

0 : Keep BB LDO Calibration in normal 

mode; 

: Reset BB LDO Calibration; 

DCXO LC SOFT |[10] DCXO TMR Soft Reset. Active High; 
-RST 0: Keep DCXO TMR in normal mode; 


1 : Reset DCXO TMR; 


АР TMR2 SOFT 
RST 


AP TMR2 Soft Reset. Active High; 
0 : Keep AP TMR2 in normal mode; 
1 : Reset AP TMR2; 


ne „ре. SOFT_ 


ВА. 1 _SOFT 


RW AP Watch Dog Soft Reset. Active High; 
0 : Keep AP Watch Dog in normal mode; 
1 : Reset AP Watch Dog; 


RW BIA THM1 Soft Reset. Active High; 
0 : Keep bia thm1 normal mode; 
1 : Reset bia ћт1. 


BIA THMO SOFT | [5] RW GPU THMO Soft Reset. Active High; 
-RST 0 : Keep gpu thm0 normal mode; 
1 : Reset ори ћто. 
THM1 SOFT RS | [4] DPLL THM Soft Reset. Active High; 
T i : Keep DPLL_THM normal mode; 
: Reset DPLL_THM. 


GPU А НМА SOF | [3] Reserved 
T_RST 

ARM_THMA_SOF | [2] Reserved 
T_RST 


THM SOFT RST ||] АМ [5с јо ___| THM Soft Reset. Active High: 
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AP TMR1 SOFT RW AP ТМР1 Soft Reset. Active High; 
RST 0 : Keep AP TMR1 in normal mode; 
1 : Reset AP TMR1; 
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0 : Keep THM in normal mode; 
1 : Reset THM; 


PMU_SOFT_RST RW S/C PMU Soft Reset. Active High; 
0 : Keep PMU in normal mode; 
1 : Reset PMU; 


5.26.2.6 APB_RTC_EB 


APB_RTC_EB(0x37F380FF) APB_RTC_EB 
APB_RTC_EB SET APB_RTC_EB SET 


0x00002010 APB_RTC_EB CLR APB_RTC_EB CLR 


ааа аа 


-- 


ШІСІ se ESESESES 


о| ш тол?! 
D | 
= 


D m 


Type | пи | ти | пи Pow | ки | пи | пи | по | пи | пи | пи | пи | ма | 
Set/Clr sic | sic | s 


APB_RTC_EB 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Dese: [pram је б |ә” 
ЕЕ [ет [rw [so [ш Јвовотмење _____ 
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V5_EB 0: clock gate 
______________| RN 


SEC- EIC1 RTC | [28] SEC EIC RTC Enable 
0 : clock gate 
1 : по gate 


RTCCNT_RTCDV | [27] RTC div10 Clock Enable .Active High; 
10_EB 0 : Disable RTC DV10 Clock; 

1 : Enable RTC DV10 Clock; 
SEC_EIC_RTCDV | [26] SEC EIC RTCDV5 Enable 
5 ЕВ 0 : соск даѓе 

1 : по gate 
SEC EIC RTC E | [25] SEC EIC RTC Enable 
B 0 : clock gate 

1: по gate 


GPU TS EB [24] RTC Clock Enable of GPU timestamp 
Active High; 


0 : Disable timestamp Clock; 
1 : Enable timestamp Clock; 


AVS GPU1 ВТС | [23] RTC Clock Enable of GPU AVS Active 
EB High; 

0 : Disable RTC Clock; 

1 : Enable RTC Clock; 
AVS GPUO РТС | [22] RTC Clock Enable of GPU AVS Active 
EB High; 

0 : Disable RTC Clock; 

1 : Enable RTC Clock; 
AVS BIA CPUO RTC Clock Enable of BIA CPUO CORE. 
RTC EB Active High; 

0 : Disable RTC Clock; 

1 : Enable RTC Clock; 
AVS BIA CPU1.. RTC Clock Enable of BIA CPU1 CORE. 
RTC EB Active High; 

0 : Disable RTC Clock; 

1 : Enable RTC Clock; 


Lese [Пу [б је s је o — — 


ВВ CAL ВТС EB | [18] RW S/C RTC Clock Enable of BB LDO 
Calibration. Active High; 
0 : Disable RTC Clock; 
1 : Enable RTC Clock; 

PA LC_RTC_ | [17] RTC Clock Enable of DCXO TMR. 
Active High; 
0 : Disable RTC Clock; 
1 : Enable RTC Clock; 
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AP_TMR2_RTC_E | [16] RW S/C 0х1 RTC Clock Enable of AP TMR2. Active 
B High; 

0 : Disable RTC Clock; 

1 : Enable RTC Clock; 
AP_TMR1_RTC_E | [15] RW S/C 0х1 RTC Clock Enable of АР TMR1. Active 
B High; 

0 : Disable RTC Clock; 

1 : Enable RTC Clock; 


GPU_THMA_RTC | [14] RW S/C Reserved 
_АЧТО_ЕМ 

АВМ ТНМА ВТС | [13] RW S/C Reserved 
_AUTO_EN 

_ЕВ 

_ЕВ 


|THM RTC EB п [RW |550 јо аһ _____| 


AP_WDG_RTC_E RW S/C RTC Clock Enable of AP sys Watch 
B Dog. Active High; 

0 : Disable RTC Clock; 

1 : Enable RTC Clock; 


EIC RTCDV5 EB | [7] RTC DIV5 Clock Enable of EIC. Active 
High; 
0 : Disable RTC DIV5 Clock; 
1 : Enable RTC DIV5 Clock; 

EIC RTC EB RTC Clock Enable of AP EIC. Active 
High; 
0 : Disable RTC Clock; 
1 : Enable RTC Clock; 


Bn ' TMRO ВТС E RTC Clock Enable of AP TMRO. Active 
High; 
0 : Disable RTC Clock; 
1 : Enable RTC Clock; 
AON TMR RTC | [4] RTC Clock Enable of AON TMR. Active 
EB High; 
0 : Disable RTC Clock; 
1 : Enable RTC Clock; 
AP SYST РТС E | [3] RTC Clock Enable of AP SYST. Active 
B High; 
2 : Disable RTC Clock; 
: Enable RTC Clock; 


AON | SYST_RTC Co | | RTC Clock Enable of AON SYST. Active 
High; 
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0: Disable RTC Clock; 
___| | | | | сета | 


KPD_RTC_EB [1] RW S/C 0х1 RTC Clock Enable of КРО SYST. Active 
High; 
0 : Disable RTC Clock; 
1 : Enable RTC Clock; 


ARCH_RTC_EB RW S/C 0х1 RTC Clock Enable of Architecture. 
Active High; 
0 : Disable RTC Clock; 
1 : Enable RTC Clock; 
Note : This bit should be always 
asserted, unless in debug purpose. 


5.26.2.7 АРВ ЕВ2 


0x00000014 APB_EB2(0x0000002F) APB_EB2 
0x00001014 APB_EB2 SET APB_EB2 SET 


0x00002014 APB_EB2 CLR APB_EB2 CLR 


| Bi | зт | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 19 | 17 | еј 
| Мате | Reserved 


m О ШИ ао 
Cm ЕЕ К Е Е С о ә С С е |» | +] 8 


ЕЕЕ 


ту ер e 223 


АРВ ЕВ2 


Field Name Type | Set/Cle | Reset Description 
ar Value 


кезе Јајо [б [ Rees — — — — — ] 
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SEC_EIC1_EB SEC EIC1 Enable of Architecture. Active 
High; 
0 : Disable SEC EIC1 Clock; 
1 : Enable SEC EIC1 Clock; 
Note : This bit should be always 
asserted, unless in debug purpose. 
АОМ ОМА_ЕВ АОМ ОМА Enable of Architecture. 
Active High; 
0 : Disable AON DMA Clock; 
1: Enable AON DMA Clock; 
Note : This bit should be always 
asserted, unless in debug purpose. 
SEC EIC EB SEC EIC Enable of Architecture. Active 
High; 
0 : Disable SEC EIC Clock; 
1: Enable SEC EIC Clock; 
Note : This bit should be always 
asserted, unless in debug purpose. 


SEC ВТС CLK . SEC RTC Enable of Architecture. Active 
GATE EB High; 


0 : Disable SEC RTC Clock; 
1 : Enable SEC RTC Clock; 


Note : This bit should be always 
asserted, unless in debug purpose. 


SEC ВТС ЕВ SEC RTC Enable of Architecture. Active 
High; 
0 : Disable SEC RTC Clock; 
1 : Enable SEC RTC Clock; 
Note : This bit should be always 
asserted, unless in debug purpose. 


SEC_GPIO_EB SEC GPIO Enable of Architecture. 
Active High; 


0 : Disable SEC GPIO Clock; 
1 : Enable SEC GPIO Clock; 


Note : This bit should be always 
asserted, unless in debug purpose. 


5.26.2.8 РМА CTRL 


0х00000024 PWR_CTRL(0x00000000) PWR_CTRL 
0x00001024 PWR_CTRL SET PWR_CTRL SET 


0x00002024 PWR_CTRL CLR PWR_CTRL CLR 


Reserved 


| ви |з1 | 30 | 20 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | ve | 17 | 16] 
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"те мо 


B | 


EX м 


емс | ве || 2099 


PWR_CTRL 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Gua [Ro sc |o [Reseed | 
EFUSE BIST PW | [3] RW S/C Reserved 

В ON 

EFUSE PWON R | [2] S/C Efuse power on read end flag. 

D END FLAG 


еме [ms [б sc s [кше — — — — — 


5.26.2.9 TS CFG 


0x00000028 TS CFG(0x00010000) TS CFG 
0x00001028 TS CFG SET TS CFG SET 


| 0х00002028 | | T6CFGQR | — | CFG CLR | TSCFGCLR | CFG CLR 


К т Тата ая 


- - о 


кл __ — г 
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вези | ОСЗ ОС С О ОСЗ ОСЗ РА ОСЗ ОС С ОЗ СЗ 
ви | 15 | та | па | 2 ЕС С С | С СЗ |» | «| Е СЗ ИС 


Reserved 


Peel DP PPP PPP PPP PP) Tl 


TS_CFG 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ее јание [se s [кше | 


рва TRACE СТ | [16] RW $/С 0х1 Debug trace Enable of Architecture. 
RL_EN Active High; 
0 : Disable Debug trace Clock; 
1 : Enable debug trace Clock; 
Note : This bit should be always 
asserted, unless in debug purpose. 


кэе — nsu [б [б |o [Reeves SSCS 


5.26.2.10 BOOT_MODE 


Cen Ги [o [s o [5s [25 T T6 T2 [7 | » o [18 [ [15] 


Reserved 
Set/Clr 


Reserved 
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мн ЕН БЕН ШЕ БЕ БЕ ИШИНИ 
= испеана 


Ганн Е 


BOOT MODE 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Lese је фер [кеш — — — — — — 


PTEST FUNC AT RW S/C 0: function dma mode use clk func ate 
SPEED SEL as DPLL out clock. 
1: function dma mode use DPLL out as 
DPLL out clock 
PTEST FUNC M pr qe meum _| Function Test mode status. 
ODE 


EB 
DE 


тозе ооло a је sc fo [брют — — — — 
нм воот моз m —[mo јо [s Јавна 


ARM BOOT MD2 | [2] S/C Strapping Pin value; bia debug sel. 
1'b1: select BIA pin to pad. 


5.26.2.11 ВВ ВС CTRL 


ШІНЕЛЕЛЕЛЕДЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 


Reserved 


Dm | 


BB 
B 


Reserved 
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s 
" 


EX —  — CI 
еи а йоя5ЗЈ“І\:°%“%“ҹ~•үү ЕН ИИ СЕЕ 
о |" |" | о |] 


BB_BG_CTRL 


Field Name Type | Set/Cle | Reset Description 
аг Value 


ата [Ro [sc fo __|евема | 
BB BG AUTO Р |[3] RW S/C 0х1 Reserved 

D EN 

EN 

BB BG FORCE | [1] RW S/C Reserved 

ON 

теле |н [m еј — 
PD 


5.26.2.12 СР ARM JTAG CTRL 


0x00000034 CP ARM JTAG CTRL(0x00000000) CP ARM JTAG CTRL 


0x00001034 CP ARM JTAG CTRL SET nid ај 


0x00002034 CP. ARM JTAG CTRL CLR cds а 


| Bit_| 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | ve | 17 | 16 | 
| мете == 2 


Reserved 


еј е 


Set/CIr S/C 
| Bi |15|1а | 1з | 12 | 11 | пој о | 8 [ти 
Reserved CP_ARM_JTAG_PIN_SEL 


ЕГЕ 
еј ______~ ___ 
Proce | о Ee Ee Ee о ОС и ОС о С С С Пе С T- 
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CP_ARM_JTAG_CTRL 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Lese: АСЕ [б [SO б еее 


CP_ARM_JTAG__| [8: 0] RW $/С AGDSP TGDSP LTEDSP 
PIN_SEL ISP 
0000 AGJTAG DAP 
LTEJTAG 
0001  AGJTAG DJTAG 
LTEJTAG 
0010 AGJTAG DAP 
LTEJTAG 
0011 АОУТАС DAP 
LTEJTAG DJTAG 
0100 DAP DAP 
LTEJTAG 
0101 ПАР DJTAG 
LTEJTAG 
0110 DJTAG DAP 
LTEJTAG 
0111 DAP DAP 
LTEJTAG DJTAG 
1000 АОЛАС 
DJTAG 
1001 AGJTAG 
1010 АОЛАС 
1011 AGJTAG 
DJTAG 
1100 DAP 
DJTAG 
1101 DAP 
1110 DJTAG 
1111 DAP 
DJTAG 
Note : DAP is from MAIN JTAG input. 


5.26.2.13 DCXO LC REGO 


0x0000003C DCXO LC REGO(0x00000000) DCXO LC REGO 


0x0000103C DCXO LC REGO SET DCXO LC REGO SET 
0x0000203C DCXO LC ВЕСО CLR DCXO LC REGO CLR 
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ИСТИ EEE 2 ed Ee [ [ж [л [тв [лт [ле] 
Teme 
еј е 


КЕЛКИ КИЕН | ЕИ ced КИБ ЕЈ 
|15 | 14 | is | 12 [| n | о | e [e | у | е |5 |4 |з | 2 | 1 [0] 


- Reserved Reserved 


^R TR 
те иі 
ЕІЛЕНЛЕШЕЗЕЕНЕЕШІЕІЕШЕЛЕЕЕІШІЕІЕЕЕЕЕН 


DCXO_LC_REGO 


тем ве SPA Таар е ЕЕЕ 
ar Value 

[wewd foa [Ro је Бр [Reed _ 

охоо нло ы |ғо је Jo [рююю | 

ее ја [mo [с [o [мя _ 


DCXO LC FLAG | [1] RW S/C Clear DCXO LC flag. 
CLR 

DCXO LC ONT . ч (4452 |0 | Clear DCXO LC counter. 
CLR 


5.26.2.14DCXO_LC_REG1 


ICHEREIEIEIEZEIEJEIEIEIEREIEIEIEZE] 
еј СООО 


DCXO LC CNT 
Type 


м ло 
Beset | о | о | о | о | о | о | о | о |о | о | о| о |о | о | :| 
| ви |15| 14] 1з | 12 rrj пој je | 7 [е | 5 | 4|з|2 | 1] о] 
| Мате [м | 


DCXO_LC_CNT 


m у 
m КЕКЕ 
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DCXO LC REG! 


Field Name Type | Set/Cle | Reset Description 
ar Value 


рохо тогом [wes [no [а jo осет | 


5.26.2.15 AON REG PROT 


0x0000007C AON REG PROT(0x80000000) AON REG PROT 
0x0000107C AON REG PROT SET AON REG PROT SET 
0x0000207C AON REG PROT CLR AON REG PROT CLR 


Reserved 


пење ггг 
ПТ ЕЕ | та | па | а ЕС | пој» | |" СЗ Е ОСЗ Е Е СЗ СО 
| Мате | REG_PROT_VAL 

вези | ССС 


AON_REG_PROT 


Field Name Type Set/Cle Reset Description 
ar Value 
LDSP_CTRL_PR [31] S/C 0х1 This bit will be 1 only when 
OT REG_PROT_REG is set 0x9620 


ее ју sc [б [wews CS 


REG PROT VAL | [15: 0] RW S/C Only when set 0x9620, TDSP/LDSP 
control could be active. 
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5.26.2.16 DAP_DJTAG_SEL 


| Bi | зт | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 19 | 17 | еј 
| Мате | Reserved 

~ е | 
mw gp 0] 
| Reset | 


ШЕН И И И Ee ESTER EST] Ed И ЕШ 9] 
EE И ЕЕ SCR EST BC I8 EST НИЕ ЕҤ ЕҢЕЛ 


AEN 


| Туре | 


к= [ о Пе С ОС О Ре Ре ОСЗ С ер ОЗ СЗ С 


DAP_DJTAG_SEL 


Field Name Type | Set/Cle | Reset Description 
ar = 


DAP_DBGPWRU CEN : enable dap debug force E — 
P SOFT EN power up function. 
0: disable dap debug force CM4/CR5 
power up function. 


DAP SYSPWRUP | [1] RW S/C 1: enable dap debug force PUBCP SYS 
.SOFT EN power up function. 
0: disable dap debug force PUBCP SYS 
power up function. 
DAP DJTAG EN RW S/C DAP sys access AON DJTAG select 
enable,default from AON sys. 
0: from AON DJTAG ctrll . 
1: from DAP sys DJTAG ctrl. 
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5.26.2.17 USER_RSV_FLAG1 


Cen [o o [s o 7 [5 [5 [24 [23 T2 [7 | » [19 [тв [ 6) 


Reserved 


me [| 
бај у ИЕН 
ETINRERERERERERERERERERERERERERERES 

EEBEJEJEIESEIEIEREREAESERERERERERER 


> 


E3X >. 
аот ыу T] 
леви | Го По e ере Ре Ре Ре С С С С О 


USER_RSV_FLAG1 


Field Name Type | Set/Cle | Reset Description 
ar КЕЕ 


USER_RSV_FLA " ЕЛЕНЕДІ can use it as E шиша" flag 
С1_В1 
USER_RSV_FLA s Gal Бег software can use it as general flag 
G1 Во 


5.26.2.18 ДОМ СОМ CFG 


0x00000098 AON CGM CFG(0x00570057) AON CGM CFG 
0x00001098 AON CGM CFG SET AON CGM CFG SET 


0x00002098 AON CGM CFG CLR AON CGM CFG CLR 


шшш ESSA ES А ЕЕЕ а Ho NISI Е ЕЯ 


E 

LK DM 

emc ddri ckg sel current CLK DMC1 2X DIV е Ш 
Ст 
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| Туре | 


„= С REN ON AG 
LI SERERERERERERERERERERESENEREN 
BEBEJEJEIEJEREIJERESEAESERERESERERES 


LK DMC 
erv emc_ddr0_ckg_sel_current Т CLK DMCO 2X DIV 5 
0 SEL 
N Кт 


ШЕ р ме 
ЕСТІ Е.Л ЕИ ЕТІЛ О [е 
LI SEREREREREREREREREREEERESEREN 


AON CGM CFG 


Field Name Type | Set/Cle | Reset Description 
ar Value 


эп је [so [o [hsa — — — 
emc чат ска sel | (30: 24] 5/С Reserved 

_ current 

CLK_DMC1_SEL_ | [23] RW S/C Reserved 

HW_EN 

IV 

IV 


ома — [ns [mo је fo — Reeves — — — — — — 


emc ddrO ско sel | [14: 8] S/C DDRO clock status. 

current Bit[1:0]: clock select signal. 
Bit[2]: Атс 1x div ratio 
bit[6:3]: атс 2x div ratio 

CLK DMCO SEL | [7] RW S/C CLK DMCO SEL control source: 

HW. EN 1: Controlled by hardware DFS 
0: Controlled by software 


CLK DMCO 1X D RW S/C 0х1 DDRO Controller 1X Clock Division 
IV Configure. 
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CLK DMCO 2X D | [5: 2] RW S/C 0x5 DDRO Controller 2X Clock Division 
IV Configure. 


СІК DMCO SEL | [1:0] RW $/С 0x3 DDRO Controller Clock Source 
Selection: 
2'b00: clk xtl 26M 
2'b01: AP PLL 624Mhz 
2'b10: TWPLL 768Mhz 
2'b11: 1600MHz 


5.26.2.19 AON CHIP IDO 


ICHEREIEIEIJEZEIEIJEIEJEIEREIEIEJEZE] 
еј аат 


AON_CHIP_IDO 
Type 


a м JEN 
саа ЕНЕ EXER А\ КЕ _ 
а-ы ыы 


AON_CHIP_IDO 
Type 


AON_CHIP_IDO 


Field Name Type Set/Cle | Reset Description 
а Value 
AON_CHIP_IDO [31: 0] NA Ox726b | ASCII code : rkL2 
4032 | ASCII code : 2 


5.26.2.20 AON_CHIP_ID1 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕІЕДЕЛЕЛЕЛЕЛЕ 


AON CHIP. 101 
чл з eee 
Резе | о |" | |о |" |о |о |" |о |" | о |" | о | о | | 
ви |18) 14 тз | 12 | 1 | по| о | ге | у | е | [а | з|2 | тој 
| Мате | AON_CHIP_ID1 

мкм 
Reset | о | 1 | о | о |о|• |" | "| о | о [оо | 
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AON CHIP 101 


Field Name Type | Set/Cle | Reset Description 
ar Value 


AON CHIP. ID1 [81: 0] pee 0x6953 | ASCII code: iSha 
6861 


5.26.2.21 CCIR ВСУН CFG 


0x00000100 CCIR RCVR CFG(0x00000000) CCIR RCVR CFG 
0x00001 100 CCIR RCVR CFG SET CCIR RCVR CFG SET 


0x00002100 CCIR RCVR CFG CLR CCIR RCVR CFG CLR 


| " |з1 | 30 | 29 [28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
| Мате | ___ мшолау бал 


ANALOG PLL RSV 


eel [PtP НЕТ 
ви | пе | па | па | па | и | пој» [в | е |» ОЗ Е Е | [| 
| Мате | ANALOG_TESTMUX Reserved 

ЕС НН КК 77 
rese ГА ГА СЕЛЕН 


CCIR_RCVR_CFG 


Field Name Type Set/Cle | Reset Description 
ar Value 
ANALOG_PLL_RS | [31:16] | RW $/С analog BB TOP р! reserved control 
V resgiter 
ANALOG TESTM | [15: 8] RW $/С analog BB TOP test mux control 
UX register. 


Dese: ја [б [© [б вее 


5.26.2.22PLL BG CFG 


0x00000108 PLL BG CFG(0x00000000) PLL BG CFG 
0x00001108 PLL BG CFG SET PLL BG CFG SET 


0x00002108 PLL BG CFG CLR PLL BG CFG CLR 
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ИСТИ [о [9 [ав [5 ЕЛ [аз [аз [а [ [ж [л [тв [лт [ле] 
Teme 
еј е 


пева Е О ОСЗ ОС ЕТЕ 
ПОС СЕ | за | а | | о | С е | е Е Е Jo] 
| Мате | PLL_BG_RSV 

~ __| = 
LTSESESERERERERERENSERERERERERKZKREN 


PLL BG CFG 


Field Name Type | Set/Cle | Reset Description 
ar Value 
ug [Ro sc [o [aeea  —  — 
PLL BG RSV [5: 0] [RW әс бе | PLL BG reserved control register 


5.26.2.23 APB RST2 


0x00000130 AHB RST2(0x00000000) APB RST2 
0x00001 130 AHB RST2 SET AHB RST2 SET 


| 0х00002130 | АНВ | | 2 MHBRST2CHR 00000 CLR АНВ | | AHB_RST2CLR | CLR 


a аа ен ЕДЕ 


КЕ ни 


DJT | ол рат DJT | DJT | DJT | рат рл 

i in i AG b B n Res i: 
Reserved Reserved DI erv 
се zh T p м 5 : ed 

cP | cP 50 
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50 25 25 OF OF OF FT. 

FT | OF OF T T Т RS 

RS T. T. RS RS RS T 
T 8 T T T T 


з ши ooo ЕЗ 


СІСІ E С Е 


AHB_RST2 


Field Name Type | Set/Cle | Reset Description 
аг PEE 


DJTAG PUB1 SO = Еј... 

ЕТ RST 

DJTAG_PUBO_SO | [17] RW S/C PUBO DJTAG soft reset, Active High 
FT_RST 

DJTAG AON SO | [16] AON DJTAG soft reset, Active High 
FT RST 


DJTAG AGCP S || = — 

OFT В5Т 

DJTAG WTLCP . RW S/C WTLCP DJTAG soft reset, Active High 
SOFT_RST 

DJTAG PUBCP RW S/C PUBCP DJTAGi soft reset, Active High 
SOFT_RST 


ms [n sc [o СИ 
DJTAG DISP SO | [5] RW S/C Reserved 

FT RST 

DJTAG CAM SO | [4] RW S/C CAM DJTAG soft reset, Active High 

FT RST 

DJTAG, VSP. SOF Eur or | |“ | VSP DJTAG soft reset, Active High 

T RST 

DJTAG _СРЏ SO ЕИ ЫБЫ GPU DJTAG soft reset, Active High 
FT_RS 


DJTAG АР SOFT сн ласа ен — АР DJTAG soft reset, Active High 
_В$Т 


5.26.2.24 RC100M_CFG 


0х00000134 RC100M_CFG(0x00001880) RC100M_CFG 
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0x00002134 RC100M_CFG CLR RC100M_CFG CLR 


| Bit_| 31 | 30 | 20 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | ve | 17 | 16 | 


Reserved 


|| те _ ъ= 
are ee ИЕШЕ 


Set/CIr 


4- B И 


Tie = e С С 83827 


Set/CIr 


RC100M CFG 


Field Name Type | Set/Cle | Reset Description 
ar Value 
эп [RO |56 fo __|Реема  — | 


піз [mo [sc o |нәмбе | 
RC100M DIV [12: 7] RCO100M cal input clock divider 


RC100M CAL D S/C RCO100M cal done statu 
ONE 

RC100M CAL ST ©)“ |“ |2 | RCO100M cal start register. 
ART 


RC100M АМА S | [4] RW S/C RCO100M analog soft reset, Active High 
OFT_RST 


еее fea [mo је [б [Reews — — — — — 


RC100M FORCE MED RCO 100M analog IP force enable. 
_ЕМ 


RC100M AUTO RW S/C RCO 100M analog IP auto PD enable. 
GATE EN 1: RCO 100M PD control by rc. pd from 
PMU. 
2: RCO 100M PD control by 
RC100M FORCE EN. 
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5.26.2.25 CGM_REG1 


0x00000138 CGM REG1(0x0003FFFF) СОМ БЕСІ 
0x00001138 СОМ REG1 SET СОМ REG1 SET 


0x00002138 СОМ БЕСІ CLR CGM_REG1 CLR 


СТЕ РСС5СС БЕТІ СІК SW CFG Reserved 


serps | co РТ || зе |] 
веза 7 РРА ЕЕН А А У РА БИ ЕНЕНЕНЕНЕНЕН 


CGM_REG1 


Field Name Type | Set/Cle | Reset Description 
ar Value 


(ТЕ PCCSCC R | [31:24] bit[0]: IpllO clkout sw inv, 1: IpllO follow 
FTI CLK SW CF LPLLO CLKOUT SW, 0: LPLLO follow 
G -LPLLO CLKOUT : SW. 
bit[1]: ІріІ0 clkout sw diable, 1: LPLLO 
output are disable, output 0 
bit[2]: Пр clkout sw inv, 1: IpllO follow 
LPLL1 CLKOUT SW, 0: LPLL1 follow 
^LPLL1 CLKOUT SW. 
bit[3]: ри clkout sw diable, 1: LPLL1 
output are disable, output 0 
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кол su 
LPLLO CLKOUT_ | [22] 0: ВЕТІ CLKTX LTE SCC is Кот 
LTE SCC 
1: RFTI. CLKTX LTE SCC is from 
LTE PCC 
momo [б s — Rees — — — — —— 
СОМ SP ТМА E - 9] RW S/C 0: SP Timer clock disable 
N 1: SP Timer clock enable 
CGM DET 32K E | [18] RW S/C 0: DET 32k clock disable 
N 1: DET 32k clock enable 
сем DEBOUNC | [17] RW S/C 0х1 0: PMU debounce clock disable 
E_EN 1: PMU debounce clock enable 
ССМ RC100M Е | [16] RW S/C 0х1 0: RCO100M ВОК clock disable 
DK_EN 1: RCO100M ВОК clock enable 
сем RC100M R | [15] RW S/C 0х1 0: RCO100M REF clock disable 
EF_EN 1: RCO100M REF clock enable 
CGM_USB2_REF | [14] RW S/C 0х1 0: USB2 REF clock disable 
_EN 1: USB2 REF clock enable 
CGM USB3 SUS | [13] RW S/C 0х1 0: USB3 SUSPEND clock disable 
PEND_EN 1: USB3 SUSPEND clock enable 
CGM_USB3_REF | [12] RW S/C 0х1 0: USB3 REF clock disable 
_EN 1: USB3 REF clock enable 
CGM_DPHY1_RE | [11] RW S/C 0х1 0: DPHY1 REF clock disable 
F EN 1: DPHY1 REF clock enable 
CGM DPHYO RE | [10] RW S/C 0х1 0: ОРНҮО REF clock disable 
F_EN 1: DPHYO REF clock enable 
сам. DJTAG ТС 0: ОӘТАС clock disable 
1: DTTAG clock enable 
аса И 
CGM_TS_EN [7] 0: TS clock disable 
1: TS clock enable 
CGM MDAR CH 0: MDAR chk clock disable 
K EN 1: MDAR chk clock enable 
ССМ LVDSHRF C | [5] RW S/C 0х1 0: LVDSRF calibration clock disable 
ALI EN 1: LVDSRF calibration clock enable 
ССМ RFTI2 LTH | [4] RW S/C 0х1 0: RFTI2 LTH clock disable 
_EN 1: RFTI2 LTH clock enable 
ССМ_ВЕТ!?_ХО_ 0: RFTI2 XO clock disable 
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ССМ ВЕТИ LTH | [2] г ВЕТМ LTH clock disable 
_EN : ВЕТИ LTH clock enable 


CGM RFTH XO | [1] 0: RFTI1 XO clock disable 
EN 1: RFTI1 XO clock enable 
СОМ RFTI 58! _ RW S/C 0х1 0: RFTI1 SBI clock disable 
EN 1: RFTI SBI clock enable 


5.26.2.26 СОМ СІК TOP ВЕСТ 


0x0000013C CGM_CLK_TOP_REG1(0xFE0067FF) СОМ СІК ТОР БЕСІ 


0х0000113С СОМ CLK ТОР REG1 SET сам CLE OF NEST 


0x0000213C СОМ СІК ТОР НЕСІ CLR К а nee 


| s [зт | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 23 | 22 | zt | zo | 19 | 18 | 77 | 


CGM_CLK_TOP_REG1 


V0.3 Spreadtrum Communications, Inc., Confidential and Proprietary 680 of 2330 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


КРВ SPREADTRUM | 5С9853ІЧА Device Specification 


Field Name Type | Set/Cle | Reset Description 
ar Value 
CGM_RFTI_SERD | [81] RW $/С 0х1 Reserved 
ES EN 
CGM MDAR SER | [30] RW S/C 0х1 0: MDAR serdes clock disable 
DES_EN 1: MDAR serdes clock enable 
CGM_AP_NOC_E | [29] RW S/C 0х1 Debug use, pelase always keep 1. 
N 0: AP NOC clock disable 
1: AP NOC clock enable 
CGM_EMC_EN [28] RW $/С 0х1 0: EMC clock disable 
1: EMC clock enable 
СОМ WCDMA ІС | [27] RW $/С 0х1 0: WCDMA ICI clock disable 
LEN 1: WCDMA ІСІ enable 
SOFT DDRO CK | [26] RW S/C 0х1 0: DDRO 1X clock software disable 
G_1X_EN 1: DDRO 1X clock are auto gated by 
HW. 
SOFT DDR1 CK | [25] RW S/C 0х1 Reserved 
G_1X_EN 
SOFT_DDR1_DA | [24] RW S/C Reserved 
TA RET 
SOFT DDRO DA | [23] RW S/C 0: DDRO PHY retation are auto control 
TA RET by HW. 
1: DDRO PHY are force retation. 
LIGHT SLEEP D | [22] RW S/C Reserved 
DR1 DATA БЕТ. 
EN 
LIGHT SLEEP D | [21] RW S/C 0: DDRO PHY are not retation when 
DRO DATA RET . DDR self-refresh 
EN 1: DDRO PHY are auto retation when 
DDR self-refresh. 
EMC1 CKG SEL | [20] RW S/C Reserved 
LOAD 
EMCO СКО SEL | [19] RW S/C EMCO CKG sel soft load, posedge 
LOAD active. 


DMC_DDR1_1X__ | [18] RW S/C Reserved 
EN 
EN 


DMC DDRO 1X  |[16] RW S/C 0: when DDRO clock enter light sleep 

EN and ddr umctl clock are gated, then DDR 
root clock will auto gate. 
1: DDRO root clock is auto gated when 
DDR power down. 


DMC DDRO 2X  |[15] АМ 9с |o ____| 0: р080 2Х clock are force disabled. 
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EN 1:DDRO 2X clock gate following DDR 1X 
clock gate 


СОМ БЕТІ ВХ [12] RW S/C 0: БЕТІ ВХ WD clock are control by 
WD EN HW. 

1:RFTI. ВАХ WD clock are force enable 
сам БЕТІ TX W | [11] RW S/C 0: RFTI TX WD clock are control by 
D EN HW. 

1:RFTI. TX WD clock are force enable 
ССМ WCDMA E | ПОЈ RW $/С 0х1 0: WCDMA clock disable 
N 1:WCDMA clock enable 
СОМ ЕММС 2X RW S/C 0х1 0: ЕММС 2x clock disable 
EN 1:ЕММС 2X clock enable 
CGM_EMMC_1X_ RW S/C 0х1 0: ЕММС 1x clock disable 
EN 1:EMMC 1X clock enable 
CGM_SDIO2_1X_ | [7] RW 5/С 0х1 0: SDIO2 1x clock disable 
EN 1:SDIO2 1X clock enable 
CGM SDIO2 2X RW S/C 0х1 0: SDIO2 2x clock disable 
EN 1:SDIO2 2X clock enable 
CGM_SDIO1_1X_ | [5] RW S/C 0х1 0: SDIO1 1x clock disable 
EN 1:SDIO1 1X clock enable 
CGM SDIO1 2X | [4] RW S/C 0х1 0: SDIO1 2x clock disable 
EN 1:SDIO1 2X clock enable 
CGM SDIOO 1X  |[3] RW S/C 0х1 0: $0100 1x clock disable 
EN 1:SDIOO 1X clock enable 
CGM SDIOO 2X | [2] RW S/C 0х1 0: SDIOO 2x clock disable 
EN 1:SDIOO 2X clock enable 
CGM_AP_MM_EN | [1] RW S/C 0х1 0: АР MM clock disable 

1: AP MM clock enable 
CGM CSSYS EN RW S/C 0х1 0: CSSYS clock disable 

1: CSSYS clock enable 
5.26.2.27 WTLCP LDSP CTRLO 


0x00000150 WTLCP LDSP CTRLO(0x18000000) WTLCP LDSP CTRLO 


0x00001150 WTLCP LDSP CTRLO SET seo EM 


0x00002150 WTLCP LDSP CTRLO CLR ic aid 
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Cer [з [з [][[[®]][ [з] [ [ [лә [тв [лт [ле] 
еј чаеви | 


54] — — — — — — — — — "Wt 
Pes | о | о | о [ооо о [о [ооо | | | «э 


WTLCP_LDSP_CTRLO 


Field Name Type | Set/Cle | Reset Description 
a Value 
WTLCP LDSP B | [31: 0] RW S/C 0x1800 | LDSP boot vector 
OOT_VECTOR 0000 


5.26.2.28 WTLCP LDSP CTRL1 


0x00000154 WTLCP LTE CEVA CTRL1(0x00000001) WTLCP LDSP CTRL1 


0x00001154 WTLCP LTE CEVA CTRL1 SET diee та 


0x00002154 WTLCP LTE CEVA CTRL1 CLR елган 


| ви | 31 | 30 | 20 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | ve | 17 | 16] 
[Name | соо 


Reserved 


w) 


Peset | ОВ E 
Lecce n ЕА oet] s EG E] E o 8 a EG EG ES S RSS ИЛ 


Reserved F Reserved 


№3 = 5ргеайтшт Communications, Inc., Confidential and Proprietary ^ 683042330: Communications, Inc., Confidential and Proprietary 683 of 2330 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


КЕЗ SPREADTRUM | 5С9853ІЧА Device Specification 
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Dee ae 


WTLCP LTE CEVA CTRL1 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Lese: — рата но sc s [Reeves — — — — — 


WTLCP STCK L |[13] је | | STCK signal for LDSP JTAG 

DSP 

WTLCP STMS L | [12] EN STMS signal for LDSP JTAG 

DSP 

WTLCP STDO L |[11] BEEN STDO signal for LDSP JTAG 

DSP 

WTLCP STDI LD | [10] mq STDI signal for LDSP JTAG 

SP 

WTLCP_STRTCK S/C STRTCK signal for LDSP JTAG 
_LDSP 

WTLCP_SW_JTA LDSP JTAG software enable 

С ЕМА TDSP 


WTLCP_LDSP_E = 1: ГИ can not run code. 
XTERNAL_WAIT 0: LDSP can run code 
WTLCP_LDSP_B RW S/C 0х1 1: LDSP boot from LDSP vector 
OOT 0: LDSP boot from LDSP PRAM 


5.26.2.29 WTLCP TDSP CTRLO 


0x00000158 WTLCP TDSP CTRLO(0x18000000) WTLCP TDSP CTRLO 


0x00001158 WTLCP TDSP CTRLO SET a ae 


0x00002158 WTLCP_TDSP_CTRLO CLR ae 


| " |з1 | 30 | 20 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | ој 18 | 17 еј 
| Мате |  чтотевотетн | 


WTLCP_TDSP_BOOT_VECTOR 
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| Name | WTLCP_TDSP_BOOT_VECTOR 
Type 


LINSEREREREREREREREREREREREREREREN 


WTLCP TDSP CTRLO 


Field Name Type | Set/Cle | Reset Description 
ar Value 
МСР TDSP B | [31: 0] RW S/C 0x1800 | TGDSP boot vector 
OOT VECTOR 0000 
5.26.2.30 WTLCP TDSP CTRL1 


0x0000015C WTLCP TDSP CTRLO(0x00000001) WTLCP TDSP CTRL1 


0x0000115C WTLCP_TDSP_CTRLO SET ss 
0x0000215C WTLCP_TDSP_CTRLO CLR р ens 


| в! | st | 30 | 29 [ze | 27 | 26 | 25 | ze | 23 | 22 | 21 | zo | 19 | 18 | 17 | 16 


Reserved 


me | ме 
Set/CIr S/C 
ЕТП 
| о | о [оо о оо јо оо [о [о [оо | 
їз | 12 | | пој о | г т |е | 5 [а {з {г | ој 


| | 


Tie Ee С ІЗІ е СС 


[Seu ssi 


WTLCP_TDSP_CTRLO 
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Field Name Type | Set/Cle | Reset Description 
ar ЁРЕ 


WTLCP_STCK_T = EL — signal for TGDSP JTAG 
DSP 

WTLCP STMS T [12] "uci STMS signal for TGDSP JTAG 
DSP 

WTLCP STDO T |[11] m ss је | STDO signal for TGDSP JTAG 
DSP 

WTLCP. STDI TD | [10] pose STDI signal for TGDSP JTAG 
SP 


WTLCP STRTCK S/C STRTCK signal for TGDSP JTAG 
_TDSP 

WTLCP_SW_JTA TGDSP JTAG software enable 

С ЕМА TDSP 


WTLCP TDSP E = 1: — can not run code. 
XTERNAL WAIT 0: TGDSP can run code 

WTLCP TDSP B RW S/C 0х1 1: TGDSP boot from TGDSP vector 
OOT 0: TGDSP boot from TGDSP PRAM 


5.26.2.31 WTLCP CTRL 


0x00000164 WTLCP CTRL(0x00000004) WTLCP CTRL 
0x00001164 WTLCP CTRL SET WTLCP CTRL SET 


0x00002164 WTLCP CTRL CLR WTLCP CTRL CLR 


| Bit_| 31 | 30 | 20 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | ve | 17 | ој 


Reserved 


ЕСЕ | 


| | 
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WTLCP CTRL 


Field Name Type | Set/Cle | Reset Description 
ar Value 
Я И ЕСШЕ e 


WTLCP AON FR WCDMA system force light sleep 
C WSYS LT ST 1: force 


OP 
0: not force 


WTLCP AON FR WCDMA system force deep sleep 
С WSYS STOP 0: not force 


1: force 


WTLCP DSP DE WTCP DSP deep sleep enable 


EP SLEEP EN 1: WTLCP DSP can enter deep sleep 
mode 


0: WTLCP DSP can not 


еле” [m је se [б је — — — — ——] 
feseves _ m [о sc [б ее 


5.26.2.32WTL WCDMA EB 


0x00000168 WTL WCDMA EB(0x00000110) WTL WCDMA EB 
0x00001168 WTL WCDMA EB SET WTL WCDMA EB SET 


0x00002168 WTL WCDMA EB CLR WTL WCDMA EB CLR 


Ma Е ЕЕ ЕЕ ВЕ ЕЕ ЕЕ ВЕСНЕ 


EF 


| Туре | 


Reserved 
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WTL_WCDMA_EB 


Field Name Type | Set/Cle | Reset Description 
ar Value 


еле” en o фер ОО 


WTLCP_WCMDA | [16] RW S/C WTLCP WCDMA clock enable 
_EB 0 : disable 
1 : enable 


еее Јајо је ј јама | 


WCDMA AUTO RW S/C 0х1 WTLCP WCDMA auto clock enable 
GATE_EN 1: WCDMA clock is gated when 
WCDMA disable and 
WTLCP_WCDMA EB is 0. 
0: WCDMA clock is controled by 
WTLCP WCDMA EB. 


ее [es [б sc [б [Reews o — — — — 


WTL WCDMA P | [4] RW S/C 0х1 WTL_WCDMA_PROT_EB 
ROT_EB 


ва јо [sc |o [ем | 
WTLCP_WTLSYS | [1] RW 5/С Reserved 
_RFTI_TX_EB 
WTLCP_WTLSYS RW S/C Reserved 
 RFTI ВХ EB 


5.26.2.33 РСР AON EB 


0x00000170 PCP AON EB(0x00000000) PCP AON EB 
0x00001 170 PCP AON EB SET PCP AON EB SET 


0x00002170 PCP AON EB CLR PCP AON EB CLR 


| e 31 | 30 | 20 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | ve | 17 | 16 | 


Reserved 
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Set/CIr 


-= 


Type КОНИ 1-1 


Set/CIr S/C 


PCP AON EB 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Lese: ea јао sc s [кше — — — — — — 


PUBCP SYST В |[11] RW S/C PUB CP systimer RTC clock control 
WES 0: disable 
1 : enable 


РОВСР ТМВ ЕВ 5/С PUB СР timer clock control 
0 : disable 
1 : enable 
PUBCP TMR RT PUB CP timer clock control 
C EB 0 : disable 
1 : enable 


PUBCP SYST E PUB СР зуз тег clock control 
B 0 : disable 


1 : enable 
PUBCP WDG ЕВ PUB CP WDG clock control 
0 : disable 
1 : enable 
PUBCP WDG RT PUB CP WDG RTOC clock control 
С ЕВ de 
: enable 


PUBCP ARCH R | [5] PUB CP ARCH RTOC clock control 
TC EB 0 : disable 
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Т Тү» o —] 


PUBCP_EIC_EB [4] RW S/C PUB CP EIC clock control 

0 : disable 

1 : enable 
PUBCP ЕС ВТС | [3] RW S/C PUB CP EIC RTC DIV5 clock control 
DVS EB 0 : disable 

1 : enable 


PUBCP EIC RTC | [2] PUB CP EIC RTC clock control 
_EB » : disable 
: enable 


5.26.2.34 PCP_SOFT_RST 


0x00000174 PUB SOFT RESET(0x00000000) PCP_SOFT_RST 
0x00001174 PUB SOFT RESET SET PUB SOFT RESET SET 


0x00002174 PUB SOFT RESET CLR PUB SOFT RESET CLR 


PE SSS p en pee pe pe re ae pee een Еа 


Reserved 


4- 


тө C e EE саг 


PUB SOFT RESET 
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Field Name Type | Set/Cle | Reset Description 
ar Value 


Lese: (ee јао је б [кееш — — — — _ 


CP_SDIO2_SOFT | [11] RW S/C CP 50102 soft reset 
_RST 0 : normal mode 
1 : reset 
СТ ГН |52 ЕНЕН ccc RR RN 


PUBCP СВ5 DB PUBCP CR5 debug soft reset 
G SOFT RST 


0 : normal mode 
: reset 


PUBCP CR5 ET PUBCP CR5 ETM soft reset 
M SOFT RST 0 : normal mode 


1 : reset 


PUBCP CR5 MP PUBCP CR5 MP soft reset 
_SOFT_RST 0 : normal mode 


1 : reset 


PUBCP CR5 CS PUBCP CS MP soft reset 


това ЗОРТ- НА 0 : normal mode 


РЏВСР ТМВ 5О PUBCP Timer soft reset 
FT RST 0 : normal mode 

1 : reset 
PUBCP SYST S PUBCP systimer soft reset 
OFT. RST 0 : normal mode 


PUBCP WDG SO PUBCP WDG soft reset 
FT RST 0 : normal mode 
1 : reset 
PUBCP EIC SOF PUBCP EIC soft reset 
T RST " : normal mode 
: reset 


Гея ети ЕНЕ она OR RN 
mesi a [no БЕН Е СЕНЕН ОИ 


5.26.2.35 PUBCP_CTRL 


0x00000178 PUBCP_CTRL(0x00000004) PUBCP_CTRL 


0x00001178 PUBCP_CTRL SET PUBCP_CTRL SET 
0x00002178 PUBCP_CTRL CLR PUBCP_CTRL CLR 
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| Bi | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


Reserved 


еј е 


-- 


Type Ce CESS ЕЕ 


Set/CIr 


PUBCP CTRL 


Field Name Type | Set/Cle | Reset Description 
ar — 


PUBCP | CRS ӘТ T ГИШИ: LU NN CR5 do not enter WFI state 
ANDBYWF 1: PUBCP CR5 enter WFI state 
PUBCP CR5 ST | [11] 0: PUBCP СН5 do not enter WFE state 
ANDBYWFE N 1: PUBCP CR5 enter WFE state 
PUBCP CR5 CL | [10] S/C 0: PUBCP CR5 clock is free run 
KSTOPPEDO N 1: PUBCP CR5 clock is stoped 
PUBCP CR5 12! S/C 0: PUBCP СН5 L2 is busy 

DLE 1: PUBCP СР5 L2 is IDLE 

PUBCP CR5 VAL S/C PUBCP CR5 L2 VALIRQO status 
IRQO N 

PUBCP CR5 VAL prse eee qe] PUBCP СР5 L2 VALFIQO status 
FIQO N 


PUBCP CR5 ST S/C PUBCP CR5 subsystem status, 
OP 1: PUBCP СВ5 is IDLE. 

0: PUBCP CR5 is busy. 
PUBCP СВ5 CS | [5] PUBCP CR5 ATB c-channel status 
YSACK ATB 1: PUBCP СВ5 АТВ ack to IDLE 
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requset. 
0: PUBCP СВ5 АТВ до nto ack to IDLE 
request 
РЏВСР СВ5 СА PUBCP CR5 АТВ c-channel status 
CTIVE ATB 1: PUBCP СН5 ATB is in IDLE state. 
0: PUBCP CR5 ATB is not in IDLE state. 


PUBCP CR5 CS PUBCP CR5 ATB c-channel sync 
SYNC ВЕО request 


1: PUBCP CR5 ATB is in the sync 
mode. 


0: PUBCP CR5 АТВ is in the async 


mode. 


PUBCP CR5 CS 1:Send PUBCP CR5 ATB IDLE 
YSREQ ATB request. 


0: clear PUBCP CR5 ATB IDLE request. 


PUBCP | о NO | [1] 0: PUBCP CR5 DEBUG clock is gated 
DBGCLK 1: PUBCP CR5 DEBUG clock is free run 


Bee CR5_CF РУВСР CR5 CFG system big-little 
endian setting 
1: big endian 
0: little endian 


5.26.2.36 GPU_CTRL 


0x00000194 GPU_GEN_CTRL(0x00000000) GPU_CTRL 
0x00001194 GPU_GEN_CTRL SET GPU_GEN_CTRL SET 


0x00002194 GPU_GEN_CTRL CLR GPU_GEN_CTRL CLR 


| " |з1 | 30 | 29 | 26 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | zo | 19 | ve | 17 | ve | 
| Мате | Reserved 


Reserved erv 
ed 


| Туре | I-—  Ф@ 


Set/CIr 
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| Резе: | о | о о | о [о [о [о [о [о [о [оо (о [о [о [о 


GPU GEN СТА 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Lese: |рға | је s [кееш — — — — — — 


[reseved — — |[] —|RO |86 јо Reserved Cd 
GPU AVS SOFT RW S/C GPU AVS soft reset 
-RST 0 : normal mode 
1 : reset 


5.26.2.37 SOFT RST AON ADD1 
| 0x000001CC | SOFT_RST_AON_ADD1(0x00000000) | SOFT_RST_AON_ADD1 | RST_AON_ADD1 


0x000011CC SOFT_RST_AON_ADD1 SET БІЛЕГІН i лон рр 
0x000021CC SOFT_RST_AON_ADD1 CLR УРАЛА ee 


| e | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | ve | 17 | 16 | 


Reserved 
Set/Clr 


- Е 


пе | С С | ви | по | ЕЛЕСІ 
есеј ООО 
[rece | о а а и а С О С по О О Ри [> 


SOFT_RST_AON_ADD1 


[Feianame [в | Type | Берде | Reset | быт | 
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ar va |” 
ees ЕО СЕЛИ ЕСИ ГЕН |: — — — — — 


BSMTMR SOFT Busmonitor timer soft reset 
RST 0 : normal mode 
1 : reset 


ВЕТЕ (ТН SOFT ВЕТІ2 LTH soft reset 
_RST 0 : normal mode 


ВЕТІІ (ТН SOFT RFTI1 LTH soft reset 
0 : normal mode 
1 : reset 


е ЕТА | [4] CSSYS soft reset 
T 


_RST 


0 : normal mode 
1: reset 


ANLG SOFT RS (| [3] Analog registers soft reset 
T 0 : normal mode 
1 : reset 


ea — [m је је [б ООО 


RFTI_SBI_SOFT_ |[1] RW S/C RFTI1 SBI soft reset 
RST 0 : normal mode 
1 : reset 
LVDSRF CALI S RW S/C LVDSRF Calibrtion soft reset 
OFT. RST 0 : normal mode 
1 : reset 


5.26.2.38EB AON ADD1 


0x000001D0 EB AON ADD1(0x00000001) EB AON ADD1 
0x000011D0 EB AON ADD1 SET ЕВ AON ADD1 SET 


0х00002100 EB_AON_ADD1 CLR EB_AON_ADD1 CLR 


| Bi | зт | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | v8 | 17 | еј 
| Мате | Reserved 


С“ 
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Set/CIr 


ЕВ AON ADD! 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Lese: ГСС [б sc б еее 


AON APB IDLE | [2] RW S/C AON APB IDLE enable 
EN 0: when aon matrix is dile, AON APB 
clock is not auto switched to 26Mhz. 
1: When AON matrix is idle, AON APB 
clock is auto switched to 26Mhz 
BSM TMR EB [1] RW S/C Busmonitor timer clock enable 
0: disable 
1: enable 
ANLG EB RW S/C 0х1 analog IP registers clock enable 
0: disable 
1: enable 


5.26.2.39 DBG_DJTAG_CTRL 


0x000001D4 DBG_DJTAG_CTRL(0x00000000) DBG_DJTAG_CTRL 


0x000011D4 DBG_DJTAG_CTRL SET DBG_DJTAG_CTRL SET 


Гово prac. сти SET | 
ШІН ЕЛЕЛЕЛЕЛЕДЕЛЕЛЕЛЕЛЕІРЕЕІЕЛЕЛЕЛЕ 


еј KENNEN I 
ETNNEREREREREREREREREREREN 
ШІНЕНЕЛЕЛЕЛЕШЕЛЕЛЕНЕЛЕЛЕН 


V0.3 Spreadtrum Communications, Inc., Confidential and Proprietary 696 of 2330 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


КРВ SPREADTRUM | мәз чечсе ЭСЭ85ЗНА Device Specification | 


| = 


== ұш 
ace) ы ја 
вези | Ро Ре Ро Пе ере По ере О С ОС О С 


DBG_DJTAG_CTRL 


Field Name Type | Set/Cle | Reset Description 
ar Value 
[weed јето se fo  |Remd — —  — — 
dbgsys cssys stm | [16] RW S/C Dbgsystem cssys STM nsguaren 
. nsguaren 
fresened јетјо [sc fo Ree O | 
deg sre тих sel [0] [RW [se |о ва 


5.26.2.40 PUB_FC_CTRL 


СИ ИИТИИ ИИСИ 
СИИ ИСТ ИИИ ИС 7:0 

| 0х000021Е0 | РОВ | |2 PUBFCCTLCHR 00000 CTRL СІН 
EEE aa 


ВЕ mM 


w) e fee 
C Te [se ве 
перо С С |» О] 
"а | ма | а | 2 | о о је е е ОЗ е 5 [2] 


- Reserved E: pubO dfs switch wait time 
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ie [~~ — —— 


PUB_FC_CTRL 


Field Name Type | Set/Cle | Reset Description 
ar Value 


pump|mo sc [o [Rene CS 
рибі dmc 2x cg | [25] RW S/C 0х1 Везегуеа 

m_sel 

pub1_dmc_1x_cg_ | [24] RW $/С 0х1 Везегуеа 

m_sel 

pub1_dfs_switch_ | [23:16] | RW S/C Oxf Reserved 

wait_time 


поло јео sc o је | 
риро dmc 2x cg RW S/C 0x1 1: PUBO DMC 2x clock enable can 
m sel control by DFS 
0: PUBO DMC 2x clock enable is not 
controlled by DFS 
риро dmc 1x cg RW S/C 0х1 1: PUBO DMC 1x clock enable сап 
m_sel control by DFS 
0: PUBO DMC 1x clock enable is not 
controlled by DFS 
риро dfs switch — | [7:0] RW S/C Oxf PUBO Software DFS switch wait time, 
wait time pubi dfs switch wait time * 
ddr clock period 


5.26.2.41 ЕМС СКО SEL 


0x000001E4 EMC_CKG_SEL(0x00001A34) EMC_CKG_SEL 
0x000011E4 EMC_CKG_SEL SET EMC_CKG_SEL SET 


0x000021E4 EMC_CKG_SEL CLR EMC_CKG_SEL CLR 


| Bi | зт | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 19 | 17 | еј 
| Мате | Reserved 


EE) _____"__"_- — | _ 
Peset E 
| ви |15|14 | 1з | 12 | "| пој о | ге |7 [е | 5 | 4|з|2 т о] 


emc_ckg_sel_default_pub1 етс ска sel default рир0 


ЕГІЗ | ње [Г ЕИ 
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LI КЕКИ 


EMC_CKG_SEL 


Field Name Type | Set/Cle | Reset Description 
аг Value 


ena —[mewr[no [SO б је 


етс ско sel деѓа | [13: 7] RW S/C 0x34 Reserved 
ult pub1 


emc ckg sel defa RW S/C bit[1:0] software DMC clock sel when 
ult рибо DFS 
bit[6:3] sfotware DMC 2X clock divider 
when DFS 
bit[2] software DMC 1x clock divider 
when DFS 


5.26.2.42 ANA PHY CTRLO 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕІЕЛЕЛЕ 
јон 


Reserved 
[Reset | о | о | о | о | о | о | о | о | о | о | о | ојо | ој о | о] 


| ви |15|14 И 12 | ЕЕ | ге | [е | 5 | 4|з | 2 | "| о] 


csi2 m Та , А Res 
Reserved $e аа erv 


Type е е pepe pepe pe 


ЕСУ 


ANA_PHY_CTRLO 


[Fieianame | en [туре | Берде | Reset | — — — Descipion | 


V0.3 Spreadtrum Communications, Inc., Confidential and Proprietary 699 of 2330 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


жек | 5С9853ІЧА Device Specification 


ar van T 7 
там” [ese |е ем 


cgm_csi2_rxdfe_e | [1 = CSI2 RXDEF clock enable 
n 0: disable 
1: enable 


сат сві1 rxdfe e | [10] СУ RXDEF clock enable 
n 0: disable 

1: enable 
cgm csiO rxdfe e CSIO RXDEF clock enable 
n 0: disable 

1: enable 


bia pll mux 1 5 200: Пехр!0 
2'b01: flexpll1 
2'b1x:czclk for BIA срисік0 


bia pll mux 0 : 2'b00: Пехр!0 
2'b01: ТехріП 
2'b1x:czclk for BIA срисік0 


Lese: [ш је је б |е CCS 


r2g_csi1_sel [3] RW S/C csil RXBYTEcIk sel 
00: PHYO RXBYTE clock 
01: PHY1 RXBYTE clock 
10: PHY2 RXBYTE clock 


еле” [m је se s је SCS 


r2g. сзЮ sel [1] RW S/C csi0 ВХВҮТЕсік sel 
00: PHYO RXBYTE clock 
01: PHY1 RXBYTE clock 
10: PHY2 RXBYTE clock 


[mme ја је [б ]s meme —  — — 


5.26.2.43 GPU DDR CTRL 


ШІН ЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 


ЕЛЕНЕ PPP PPP PPP PPP) 
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Reserved 


КЕЗ SPREADTRUM | ОС9853 НА Device Specification 
LTT БЕЗ С ПЕРО РА aa a ИК 


Reserved GPU_CHIP_DDR_ 
CAPACITY I 


аа | LCICNETS 
зе NNNM 
ПЕ Е О С С О О С О СЗ С О О С С С С 


GPU_DDR_CTRL 


Field Name Type | Set/Cle | Reset Description 
ar Value 
ШІ ЕЕ а (ШО 
GPU_DDR1_DISA = РЈ 
BLE_ACCESS 
GPU DDRO DISA | [3] 1'bO:enable E access DDRO 
BLE ACCESS 1'b1:disable GPU access DDRO 


GPU CHIP DDR _ | [2: 0] ddr capacity select: 

CAPACITY | 001: 1GB DDR 
010: 1.5GB DDR 
011: 2GB DDR 
100: 3GB DDR 
101: 4GB DDR 
others: 888 DDR 


5.26.2.44 СРЏ BOUDING PIN 


m [o p oT [5 [5 T To T2 [т [ж Eo T [т [15] 
вы 


GPU_BOUDING_PIN 


сини 
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| " |15 | А А 12 | КЕЛЕИ je | 7 | 6 | 5 ЕЕЕ о] 
| Мате | GPU_BOUDING_PIN 


LINSEREREREREREREREREREREREREREREN 


GPU BOUDING PIN 


Field Name Type Set/Cle Reset Description 
ar Value 
GPU BOUDING | [81:0] prse qe] GPU bouding pin 
PIN 


5.26.2.45 BIA WDG WARM RST EN 


0x000001F8 ВІА WDG WARM RST EN(0x00000000) чо dor 
0x000011F8 ВА WDG, WARM RST EN SET ida 


0x000021F8 BIA WDG, WARM RST ЕМ CLR ашин, 


| Bit_| 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | ve | 17 | 6 | 
[Name = єє 


Reserved 


еј е 


EO 


EX )ұоо . £E3 
[sec = 
| Reset | ЕЕЕ И ИЕЛЕ ЕНЕ ИЕНЕН : | 


BIA WDG WARM RST EN 
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Field Name Type | Set/Cle | Reset Description 
ar qum 


BIA WDG WARM s UL — WARM RST EN 
. RST. EN 


5.26.2.46 VSP DDR CTRL 


0x00000204 VSP DDR CTRL(0x00000000) VSP DDR CTRL 
0x00001204 VSP DDR CTRL SET VSP DDR CTRL SET 


0x00002204 VSP DDR CTRL CLR VSP DDR CTRL CLR 


| в! [st[so|ze | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | zo | 19 | vo | 17 | 16 


Reserved 


ЕСЕ | 


Reserved CHIP_DDR_CAPA 
CITY | VSP 


м ШЕСТ 


Set/CIr S/C 


VSP DDR CTRL 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Deer — [mes [no је  -Reews — — | 


CHIP DDR. САРА | [4: 2] RW S/C ddr capacity select: 

рл» МЕР 001: 1GB DDR 
010: 1.5GB DDR 
011: 2GB DDR 
100: 3GB DDR 
101: 4GB DDR 
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ee ee СЗ 


DDR1 DISABLE | [1] е 
ACCESS_VSP 


DDRO DISABLE _ 1 и enable access DDRO 
ACCESS_VSP 1'b1:disable access DDRO 
5.26.2.47 CAM DDR CTRL 


0x00000208 CAM DDR CTRL(0x00000000) CAM DDR CTRL 
0x00001208 CAM DDR CTRL SET CAM DDR CTRL SET 


0x00002208 CAM DDR CTRL CLR CAM DDR CTRL CLR 


| в! | за | зо | 29 | 20 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | zo | 19 | vo | 17 | 16 


Reserved 


ЕСЕ | 


Reserved CHIP_DDR_CAPA 
СТУ | САМ 


аа СЕ 


Set/CIr S/C 


CAM DDR CTRL 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Deer — [mes [no реј [кше — | 


CHIP DDR САРА | [4: 2] RW S/C ddr capacity select: 

УЕ CAM 001: 1GB DDR 
010: 1.5GB DDR 
011: 2GB DDR 
100: 3GB DDR 
101: 4GB DDR 


V0.3 Spreadtrum Communications, Inc., Confidential and Proprietary 704 of 2330 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


КИЗ SPREADTRUM 


5С9853ІЧА Device Specification 


ee нии! 


DDR1 DISABLE | [1] е 
АССЕ55 САМ 


DDRO_DISABLE _ и ‘bO:enable access DDRO 
ACCESS_CAM 1'b1:disable access DDRO 


5.26.2.48 МОАН SYS HSDL CFG 


ICHEREIEIEJEZEIEIJEIEIEIEREIJEIEJEAE] 
ер meme 7 


MDAR SYS HSDL CFG 


Type 


MDAR SYS HSDL CFG 


ЕГЕ 
L'INSEREREREREREREREREZKNEREREREREN 


MDAR SYS HSDL CFG 


Field Name Type | Set/Cle | Reset Description 
ar Value 


MDAR SYS HSD | [31:0] 
L CFG 
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the register is used for log channel, 
dump IQ from mdar_sys --> serdes --> 
dsi_phy path. 


[31] : mdar hsdl dump function enable 
[30] : mdar hsdl logic software reset, 
high effective 

[9] 

value 0, SPI registers in RFTI_SYS is 
controlled from IO PAD at 


test analog mode 5, and signals in 
test analog mode 5 will take effect. 


value 1, SPI registers in ВЕТ! SYS is 
controlled by function DMA at 

test analog mode 5. 

[8] : 

value 0, 10b Uplink data to 

analog lvdsrf PHY from normal path; 
value 1, 10b Uplink data to 

analog lvdsrf PHY from IO PAD at 
test analog mode 4. 


[7:0] : which IQ to dump(LTE/W/TD/G, 


EP SPREADTRUM | 5С9853ІЧА Device Specification 


TX/RX, 8b/10b), details pls. refer to 
MDAR_SYS Design Spec. 


other bits are ignored. 


5.26.2.49 DMC_CLK_PLL_SEL 


0x00000340 DMC_CLK_PLL_SEL(0x00000000) DMC_CLK_PLL_SEL 
0x00001340 DMC_CLK_PLL_SEL SET DMC_CLK_PLL_SEL SET 


0x00002340 DMC CLK PLL SEL CLR ОМС _ 37 NC _SEL 


BNEJEIJEIEIJEZEJEJEJEJEJEREIJEIEIEZE 
C 


suci MM 
Lo] И ps sc] ИЕ И КИЕ | о Н СИ ША Е 
BEES EGER ICE E ERI Боз Е Е ЗЕ ee 


ы ____ | 


| Туре | 
ып = | S/C 


DMC CLK PLL SEL 


Field Name Type | Set/Cle | Reset Description 
ar Value 


pug [|n sc [o |б O  — 
dmc pll sec sel RW S/C DDR PLL 600M clock source select 
1: LPLL 614MHz output clock 
0: MPLL2 624MHz outptu clock 


5.26.2.50 ACCDDR_LATENCY_REDUCE_SEL 


0x00000348 ако oc M CM ры 


ACCDDR_LATENCY_RE 
0x00001348 ACCDDR_LATENCY_REDUCE_SEL SET DUCE_SEL SET 

ACCDDR_LATENCY_RE 
0x00002348 ACCDDR_LATENCY_REDUCE_SEL CLR DUCE SEL CLR 
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| Bi | 31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


Reserved 


ЕСЕ | 


ү — BH 


sel 
ЕГІН cir ЛЕЛ 
Fe EE Ee E С ОС ОС ОС ETE С С T С С T- 


ACCDDR_LATENCY_REDUCE_SEL 


Field Name Type | Set/Cle | Reset Description 
ак Value 
Е Е НЕ 


bia2ddr_latency_r BIA NOC BYPASS SEL 
educe_sel 0:USE NOC 
1:BYPASS NOC 


vsp2ddr_latency_r VSP NOC BYPASS SEL 
еспе зе 0:USE NOC 
1:BYPASS NOC 


cam2ddr_latency_ CAM NOC BYPASS SEL 
reduce_sel 0:USE NOC 
1:BYPASS NOC 


gpu2ddr_latency_r GPU NOC BYPASS SEL 
Soler 0:USE NOC 
1:BYPASS NOC 


5.26.2.51 BIA_DVFS_CHANNEL_SEL 


0x0000034C BIA DVFS CHANNEL, SEL(0x00000000) BIA-DVFS ——— 5 


| 0x0000134C | BIA_DVFS_CHANNEL_SEL SET ВА | | BIA DVFS CHANNEL 5 | CHANNEL S 
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ГГ” 


0х0000234С ВА DVFS CHANNEL. SEL CLR DM CIR EP 


Reserved 


еј е 


| " 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | zt | 20 | 19 | ve | 17 | 16] 
L3. | | | | ] ..|E— — jJ 


Reserved 


Peel DP PPP PPP) PP PPP, 


BIA_DVFS_CHANNEL_SEL 


Field Name Type | Set/Cle | Reset Description 
аг Value 
uz [о sc fo [ма  — 


dvfsO channel sel RW S/C O:bia_dvfsO connect to voltage 
mappingO. 
1:bia dvfs1 connect to voltage 
mappingO. 

5.26.2.52 AON TOP CLK CTRL 


AON TOP CLK CTRL(0x00000000) 
| Bit | 31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
| Мате | ,:ZuUu-d—— uu 


Reserved 
е мо 
eset FE А А Е Pi АЕ ERG 


E oo : 
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ИШ | о fe] | 
"ыы 
LTIERESESESEHESERERKRERESEEESENENEN 


AON TOP CLK CTRL 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Em 


asm | top doze sle | [1] WA NM use, please always keep 0 
1: all aon clock are gated. 

aon top all sleep debug use, please always keep 0 
1: all aon clock are gated. 


5.26.2.53 CZCLK OBS DIV CFG 


_ и [o Do p [o [ [25 E [а [o [2 T4 |» o To T [| 
ер 


Reserved 
ме ле 
[Reset | о | о | о | о | о | о | о | о | о о [оо [о | ој о | о] 
ви |1) та | 13 | 12 [атто [о | ге | 7 | е [оја [зо | 1 |[0] 


eooo ШЕ 


= 
oo AND 


CZCLK OBS DIV CFG 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Dese: [ea [mo [а —9 Ree — — — — — 


с2сік obs div nu [3: 1] czclk obs divider number 
m 


usse sve [m [т [А [т [козше — — — — 
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0: disable 
___ | {| | Пе o o 


5.26.2.54 LDO_PARAM_SOFT_CTRL 
LDO_ E | SOFT CT 


ка |  LDO PARAM SOFT.CTRLOXOO00000 = PARAM SOFT |  LDO PARAM SOFT.CTRLOXOO00000 = 


жатагы soe oa oT oe ете ЕТЕ: 


_ У 


LDO РАВАМ S 


LSERERERKRERERERERESEREREREREREREN 


| ви |15 | 14] 1з | 12 а | пој [в v | 6 | 5 | 4|з|2 | 1] о] 


LDO_PARAM_SOFT_CTRL 


Field Name Type | Set/Cle | Reset Description 
ar Value 


præ [mo [а fo ООО 
LDO PARAM SO | [25] RW NA 0: LDO param controlled by efuse 1: 
FT SEL LDO param controlled by Software 


hoo params meo [m [NA fo возат | 


5.26.2.55 ОРЏ МОС CTRL 


0x0000035C GPU NOC CTRL(0x00000000) GPU NOC CTRL 
0x0000135C GPU NOC CTRL SET GPU NOC CTRL SET 
0x0000235C GPU NOC CTRL CLR GPU NOC CTRL CLR 


Reserved 


еј 5 


Е ЕЕЕ Ел 
Г Nee 4 д 
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gpu_INTER gpu_interle 
Reserved LEAVE_M ave_size_s 
_ ODE el 


з» e ~ еј | 


зеисе | 50002 a Oò 


GPU_NOC_CTRL 


Field Name Type | Set/Cle | Reset Description 
аг Value 


“илј [sc |o [Reed | 
gpu noc addr sw | [6: 5] RW S/C Reserved. 

ap sel 

gpu interleave re | [4] RW S/C Reserved. 

map 

gpu INTERLEAVE | [3: 2] RW S/C Reserved. 

. MODE 

e sel 


5.26.2.56 BIA BOOT CAUSE FLAG 


BIA BOOT e rs FLA 


0x00000360 BIA BOOT CAUSE FLAG(0x00000000) 


pre et Eee ete es EE ШЕТ 
| Name | Reserved 


SE eee 
[Reset | о | о | о | о | ИШЕНЕ И ЕЕ о | с | о | о | о | о 
| ви |15 |14 | 13 | 12 | зо [о Је у [е [о [а [з |2 |!| о] 


bia_boot_cause_fla 


Reserved 


ал ________ - 
ЕШ ° | ° | ° | 


BIA_BOOT_CAUSE_FLAG 
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Field Name Type | Set/Cle | Reset Description 
ar Value 


кезш fa [Ro [а о је | 


bia boot cause fl | [2:0] NA BIA boot cause register: 
ag 3'h0: cood-boot 
3'h1: Exit S3 mode 
3'h2: BIA watchdog reset 
3'h3: SOC soft reset 


5.26.2.5710 DLY CTRL 


0x00003014 IO DLY CTRL(0x00000000) IO DLY CTRL 
0x00004014 IO DLY CTRL SET IO DLY CTRL SET 


0x00005014 IO DLY CTRL CLR IO DLY CTRL CLR 


| Bi | зт | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | v8 | 17 | еј 
| Мате | Reserved 


Per | пе | та | па | = | оо о Е ОС е ео 
| Мате | Reserved CLK_CP1DSP_DLY_SEL CLK_CPODSP_DLY_SEL 


О рҮ CTRL 


Field Name Type | Set/Cle | Reset Description 
аг Value 


Lese: Пата [б [SO [2 ван 


CLK_CP1DSP_DL | [7: 4] RW S/C Reserved. 
Y_SEL 
CLK_CPODSP_DL | [3: 0] RW S/C Reserved. 
Y_SEL 


5.26.2.58 WDG RST FLAG 


0x00003024 WDG RST MONITOR(0x00000000) WDG RST FLAG 
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| Bit_| 31 | 30 | 20 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | ve | 17 | 16] 
| ете == SS 
[Tw | 
| Reset - В В ОА ВОВ ЕЕЕ 0s ЕЛЕЕ ЕЕЕ 
RENI Ne 


4. 


WDG_RST_MONITOR 


Field Name Type | Set/Cle | Reset Description 
ar Value 


WTLCP | ЕТЕ, WD | [4] WTLCP LTE WDG reset flag 
а вот. 

WTLCP та мра | [3] WLTCP TG WDG reset flag 
 RST FLAG 

AGCP WDG RST | [2] NA АССР WDG reset flag 
FLAG 

AP WDG RST F | [1] NA AP WDG reset flag 

LAG 

SEC WDG ВӘТ NA security WDG reset flag 
FLAG 


5.26.2.59 PMU RST MONITOR 


0x0000302C РМО RST MONITOR(0x00000000) PMU RST MONITOR 


0x0000402C PMU RST MONITOR SET р -MONTOR 


0x0000502C PMU_RST_MONITOR CLR PMU- in EON 
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еј ша 


| мате | PMU_RST_MONITOR 
вези | KJ 


PMU_RST_MONITOR 


Field Name Type | Set/Cle | Reset Description 
ar Value 
PMU RST MONI | [31: 0] RW S/C when PMIC reset is asserted, the 
TOR register is reset to 0. 


5.26.2.60ТНМ RST MONITOR 


0x00003030 ТНМ RST. MONITOR(0x00000000) THM RST MONITOR 


0x00004030 THM RST MONITOR SET TENDS DOGS 


0x00005030 THM RST MONITOR CLR THM RST MONITOR 


ви [зт | 30 | 20 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
| Мате | СМ Пит | 


THM_RST_MONITOR 


| Name | THM_RST_MONITOR 
Set/CIr S/C 


THM RST MONITOR 


ar 
V0.3 
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m | 5С9853ІЧА Device Specification 
RM 


iu n MONI | [81: --- ЕИ thermal reset is asserted, the 
register is reset to 0 


5.26.2.61 AP_RST_MONITOR 


Se [э [[ж[®[гт [25 [25 ce ed [18 [7 [| 
еј очната 
а КУКЕЕВ 
ШІНЕЛЕПЕЛЕЛЕЛЕЛЕНЕНЕЛЕЛЕЛЕЛЕН 

| Мате | AP_RST_MONITOR 

пева |“ КЕКЕ 


AP_RST_MONITOR 


Field Name Type | Set/Cle | Reset Description 
аг Value 
AP_RST_MONITO | [31: 0] RW $/С when РМС reset is asserted, the 
R register is reset to 0. 


5.26.2.62 BOND_OPT2 


ШІНЕЛЕЛЕЛЕЛЕДЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 


BOND_OPTION2 
Type 


J> «мо | 
Beset | о | о | о | о | о | о | о | о |о | о | о| о |о | о | | 
В Е БИ ЕЕ ЕЕЕ 


BOND_OPTION2 


w) у - 
LINSEREREREREREREREREREREREREREREN 
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BOND_OPT2 


Field Name Type | Set/Cle | Reset Description 
ar Value 


BOND OPTION2 | [31: 0] NA bit[30] --- 0: enable JTAG 1: disable 
JTAG 
bit[29] --- 0: debug control signals 
default enable 1: debug control signals 
default disable 
bit[28] --- 0: allow func DMA to access 
CE 1: forbid FUNC DMA to access CE 
bit[27] --- 0: Forbid BISR function for the 
POR on Domain 1: allow BISR function 
for the POR on domain. 
bit[26] --- 0: Forbid BISR function for the 
POR off Domain 1: allow BISR function 
for the POR off domain. 
bit[25] --- 0: disable secure debug 1: 
enable secure debug 
bit[24] --- 0: Enable CR5 JTAG debug 1: 
disable CR5 JTAG debug 
bit[23] --- 0: Enable CR5 access 
Coresight 1: disable CR5 access 
Coresight 
bit[22] --- 0: Enable CM4 JTAG debug 1: 
disable CM4 JTAG debug 
bit[21] --- 0: Enable CM4 access 
Coresight 1: disable CM4 access 
Coresight 
bit[20] --- 0: Enable AP access Coresight 
1: disable AP access Coresight 
bit[19] ---0: Enable AGDSP JTAG debug 
1: disable AGDSP JTAG debug 
bit[18] ---0: Enable LDSP JTAG debug 
1: disable LDSP JTAG debug 
bit[17] ---0: Enable TGDSP JTAG debug 
1: disable TGDSP JTAG debug 
bit[16] ---0: Enable DJTAG debug 1: 
disable DJTAG debug 
bit[15] --- 0: Enable GPU JTAG debug 1: 
disable GPU JTAG debug 
bit[14] --- 0: ptest function 
mode(download code and running in BIA 
CPU) 1: disabled by ASIC 
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5.26.2.63 BOND OPTO 


ШІН ЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЕДЕЛЕЛЕЛЕЛЕ 
C 


BOND_OPTIONO 


|_____._______- ____________ 
Peset | о | о | о | о | о | о | о | о |о | о | о| о |о ооо | 
НЕНА КИ EES 
ы мото A 


BOND_OPTIONO 


СЧ 
ае | [о [и КЛЕЯ 


BOND ОРТО 


Field Name Type | Set/Cle | Reset Description 
ar Value 


BOND OPTIONO | [31: 0] bit[0] --- 0: disable secure boot 1: enable 
secure boot 
bit[1] --- 0: full AP little cluster 1: 1/2 little 
cluster 
bit[2] --- 0: full AP big cluster 1: 1/2 big 
cluster 
bit[3] --- 0: TD enable 1: TD disable 
bit[4] --- 0: W enable 1: W disable 
bit[5] --- 0: LTE enable 1: LTE disable 
bit[6] --- 0: LTE CA enable 1: LTE CA 
disable 
bit[7] --- 0: W DC enable 1: W DC 
disable 
bit[8] --- 0: 2nd GSM disable 1: 2nd 
GSM enable 
bit[9] --- 0: Modem enable 1: Modem 
disable 
bit[10] --- 0: Disable 3rd secure IP 1 
Enable 3rd secure IP 
bit[11] --- 0: Enable 3rd VSP IP 1: 
Disable 3rd VSP IP 
bit[13] --- 0: Disable DirectX_BC of 
GT7200 1: Enable DirectX BC of 
GT7200 
68114] --- 0: AP run on normal frequency 
1: AP can run turbo frequency 
bit[15] --- 0: Enable VSP to 4K2K 1: VSP 
limited to FHD 
bit[16] --- 0: DDR run on normal 
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frequency 1: DDR can run on turbo 
frequency 


bit [18:17] -- 00: GPU bonding 0, normal 
01: GPU bonding1 10: GPU bonding2 


11: GPU bonding3 


bit[19]: 0: enable dc download 1: disable 
dc download 


5.26.2.64 BOND OPT1 


ICHEREIEIEIEZEIEIJEIEJEIEREIEIEJEZE] 


BOND OPTION1 
(еј е У(Х: | 
Beset | о | о | о | о | о | о | о|о|о | о | о | о |• | о | ој o 
| ви |15 | 14] 1з | 12 | п | пој [в | 7 [е | 5 | 4|з|2 | 1] о] 


BOND_OPTION1 


вене С Ре О ОСЗ ОС ГР 


ВОМО_ОРТ1 


Field Name Type Set/Cle | Reset Description 
ar Value 
BOND OPTION! [31: 0] NA bit[0] --- JTAG bond option debug 
bit[11] --- 0: ADI 1: 12C 


5.26.2.65 RES REGO 


СТИ СУТИН Ня | 
ШІНЕЛЕЛЕЛЕІЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 
[me 


RES_REGO 


Peset | о | о | о | о | о | о | о | о |о | о | о| о |о | о | o|o| 
| ви |15 | 14] 1з | 12 м | пој о | ге | 7 | 6 | 5 | 4|з|2 | 1] о] 


RES_REGO 
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LINSEREREREREREREREREREREREREREREN 


RES REGO 


Field Name Type | Set/Cle | Reset Description 
ar Value 


RES REGO [31: 0] ву 9с Го | bit[7]: analog interrupt polarity 


5.26.2.66 RES REG1 


ШІН ЕЛЕЛЕЛЕЛЕДЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 
C 
e| — — — — _ 
ЕЛІ ЕНЕНЕНЕНЕН ЕНЕНЕНЕНЕНЕНЕНЕНЕНЕН 
ан | | | | о ә о | е е е 
| Мате | RES REG! 

пева |“ КЕКЕ 


RES_REG1 


Field Name Type | Set/Cle | Reset Description 
аг Value 
00 


5.26.2.67 AON_MTX_PROT_CFG 


0x00003058 AON_MTX_PROT_CFG(0x00000000) AON_MTX_PROT_CFG 


0х00004058 ДОМ МТХ РВОТ СЕС SET шаты 


0х00005058 АОМ МТХ РНОТ СЕС СІН АОМ MTX PROT СЕС 
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_____ ү [| | 
ШІНЕЛЕЛЕЛЕЛЕДЕЛЕЛЕЛЕЛЕІЕЕЕЛЕІЕЛЕЛЕ 
Dm ШЫ O 
Eme [Um 
E = 


U3 — — 28-7347 
СТ = [ - 104 
В у 7] 


AON MTX PROT CFG 


Field Name Type | Set/Cle | Reset Description 

ar Value 
esenea [зп [Ro |86 fo јето  —  ] 
нот ом [ла [Rw |52 |o фе O ë | 
HPRoT_pwaR mo [RW sc o [пе —  —  — 


5.26.2.68 PLL LOCK OUT SEL 


0x00003064 PLL LOCK OUT SEL(0x00000000) PLL LOCK OUT SEL 


0x00004064 PLL LOCK OUT SEL SET ни а 


0x00005064 PLL LOCK OUT SEL CLR аа asa 


ШІНЕЛЕЛЕЛЕДЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕІЕЛЕЛЕЛЕ 
Teme 
ЕГЕ 


бај у S 
ETNNRERERERERERERERERERERERERERERES 
EEBEJEJEIESEIEIESEREAESERESEREREBER 


Reserved PLL LOCK SEL SLEEP DBG SEL 
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ie е [Г = | = 
ПЕ О С О С О С ОС С О С С ОС ОС С С С 


PLL_LOCK_OUT_SEL 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Lese [зп [б sc б еее 


REC 26MHZ 0 B pr escas ШЕ XTL26M buffer PD software control 
UF PD 


SEL 


5.26.2.69 DDR STAT FLAG 


KCHEREIEIEIEZEIEIJEIEIEIEREIEIEIEZE] 


Reserved 


| ви |15|14 | 13 | 12 | п | пој о Је | у [е | 5 |4|з|2 |!| о] 


EN 


кл и CESSES 
pele | о | о | о | о | | 


DDR_STAT_FLAG 


Field Name Type | Set/Cle | Reset Description 
ar Value 


кэме ea [б [WA ГБ ОО 
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DDR1 DISABLE  |[5] RW NA Reserved. 

ACCESS 

DDRO DISABLE | [4] RW NA 1: forbid accessing DDRO 

ACCESS 0: DDRO can be accessed. 

INT DFS PUBO | [3] NA PUBO DFS complete flag 
COMPLETE 


INT DFS PUB1 |[2] NA Reserved. 

COMPLETE 

INT REQ PUB1  |[1] NA Reserved. 

СТВІ FLAG 

INT REQ PUBO . NA PUBO controller interrupt request flag 
CTHL FLAG 


5.26.2.70 USER COMM FLAG 


0x00003074 for software use as system sync(0x00000000) USER COMM FLAG 


for software use as 
0x00004074 for software use as system sync SET system sync SET 


for software use as 
system sync CLR 


| " |31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
| Мате | аслы | 


USER_COMM_FLAG 


{у 


Set/CIr 


0x00005074 for software use as system sync CLR 


USER COMM FLAG 


Peel Toler PP) PPT) Tt] 


ET 
ЕТТЕ 
ШІН 
ЕГЕ 


for software use as system sync 


Field Name Type | Set/Cle | Reset Description 
ar Value 


USER, COMM FL | [31: 0] m |“ l for software use as system sync 
AG 


5.26.2.71 AON_MAIN_MTX_QOS1 


0x00003078 AON_MAIN_MTX_QOS1(0x00000000) AON_MAIN_MTX_QOS1 
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0x00004078 ДОМ MAIN МТХ 0051 SET Е” 


0х00005078 AON МАІМ МТХ 0051 CLR а ны 


| Bit_| 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | vo | 17 | 16 | 


Reserved 


еј е 


|22000 1 
| Reset | ЕН ЕСЕ ЕЕЕ КЕБЕ ШЕКЕ ЗОО И ОЙ КА ЕЕ 
ECHEGEJEJESERIEGEREREAKRERERERERERII 


| Name | ARQOS M5 DAP AON AWQOS M5 DAP AON ARQOS М4 SP АОМ AWQOS M4 SP AON 


| туре |___~м | мм 1м a | 
Ела Ea 
Peset | о | о | о | о [а [о [о | |а | о] ф] ~ У о | 


AON_MAIN_MTX_QOS1 


Field Name Type | Set/Cle | Reset Description 
ar Value 


кеме Jea o sc s јет 


ARQOS_M5_DAP | [15:12] | RW S/C DAP 2 AON АХ! AR transmission 

_AON prority, the value is from 0 to OxF, the 
bigger the number is, the higer the 
prority is. 

AWQOS M5 DAP | [11: 8] RW S/C DAP 2 AON AXI AW transmission 

_AON prority, the value is from 0 to ОХЕ, the 
bigger the number is, the higer the 
prority is. 

ARQOS M4 SP | [7:4] RW S/C SP 2 AON AXI AR transmission prority, 

AON the value is from 0 to OxF, the bigger the 
number is, the higer the prority is. 

AWQOS M4 ӨР. | [3:0] RW S/C SP 2 AON AXI AW transmission prority, 

AON the value is from 0 to OxF, the bigger the 
number is, the higer the prority is. 


5.26.2.72 AON MAIN MTX QOS2 
| 0x0000307C | AON MAIN MTX QOS2(0x00000000) AON MAIN MTX | AON MAIN MTX 0052 | 


0x0000407C AON MAIN MTX QOS2 SET Еши or ee ER _0052 


AON MAIN МТХ 0052 
СІВ 


| ви |з1 | 30 | 20 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
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| Name | тни о ARQOS М2 DMA AWQOS. M2. ОМА 


Set/CIr S/C 


LECT [GE ЛЕ ЕЕ А EG s E ОВ КЕ ЗН 


| Name | жан со о АВОО5 МО АР АОМ АМ/ОО8 МО АР AON 


RW RW 
вези |" [о [Пе КУЯ 


AON MAIN МТХ 0052 
Field Name Type Set/Cle | Reset Description 
аг Value 

ARQOS_M3_PUB | [31:28] | RW $/С PUB 2 AON АХ! AR transmission 

CP_AON prority, , the value is from 0 to OxF, the 
bigger the number is, the higer the 
prority is. 

AWQOS_M3_PUB | [27: 24] | RW $/С PUB 2 AON АХ! AW transmission 

CP_AON prority, the value is from 0 to OxF, the 
bigger the number is, the higer the 
prority is. 


[ARGOS мл | [mw [56 [б [ее — — — — — — 


A 


ARQOS M1 МТ. | [15:12] | RW S/C WTLCP 2 AON AXI AR transmission 

CP AON prority, the value is from 0 to OxF, the 
bigger the number is, the higer the 
prority is. 

AWQOS M1 МТ], | [11:8] RW S/C WTLCP 2 AON AXI AW transmission 

CP AON prority, the value is from O to OxF, the 
bigger the number is, the higer the 
prority is. 

ARQOS MO AP | [7:4] RW S/C AP 2 AON AXI AR transmission prority, 

AON the value is from 0 to OxF, the bigger the 
number is, the higer the prority is. 

AWQOS MO AP |[3:0] RW S/C AP 2 AON AXI AW transmission prority, 

AON the value is from 0 to OxF, the bigger the 
number is, the higer the prority is. 


5.26.2.73 RC100M RC VAL 


0x00003080 RC100M RC VAL(0x00000100) RC100M RC VAL 
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| Bit | зи | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 
| Мате | Reserved 

| те PO 
а 


Reserved RC100M_RC_VAL 


везе | [оре ере С 


RC100M_RC_VAL 


Field Name Type | Set/Cle | Reset Description 
ar Value 


кее ате но sc s јама 


RC100M_RC_SEL | [15] RW S/C 1: RC100M CAL VAULE is from 
software rc100m_rc_val 
0: RC100M CAL VALUE is from 
calibration. 


Lese: [пш [б је [б И 
потом Ас vat [вш mw [эс [090 | sorwareret00mcalvae | 


5.26.2.74GLB_CLK_AUTO_GATE_EN 


0x000030F4 GLB CLK AUTO GATE ЕМ(0х00000000) | GLB-CLK BUTO-GATE. 
0x000040F4 GLB CLK AUTO GATE EN SET а 


GLB_CLK_AUTO_GATE_ 
EN CLR 


0x000050F4 GLB_CLK_AUTO_GATE_EN CLR 


GLB_CLK_AUTO_GATE_EN 


| Bit_| 31 | 30 | 20 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
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вези | С С БР ОСЗ ОСЗ О СЗ ОСЗ ОСЗ О ОСЗ СЗ СЗ 
ПСТ КЕ | та Е Е С С С е ОС ОСЗ | [2 СЗ [0] 


GLB_CLK_AUTO_GATE_EN 


вези | 5151515115 


GLB_CLK_AUTO_GATE_EN 


Field Name Type | Set/Cle | Reset Description 
al Value 
GLB_CLK_AUTO_ | [31:0] RW S/C Reserved 
GATE_EN 


5.26.2.75 AON_OSC_FUNC_CNT 


EEE » [2 Ee dd 


OSC_CHNL1_FUNC_CNT 
те | м 
| ви | 15 | 14] 1з | 12 rrj пој о je v | 6 | 5 | 4|з|2 | тој 


OSC_CHNL2_FUNC_CNT 


эз мо 
| Reset | о | о | о NIM | о | о | о | о |о | о | о | о| ој о] 


AON_OSC_FUNC_CNT 


Field Name Type eri Reset Description 
Value 


OSC OHNL2 FU [15: 0] Reserved 
NC_CNT 


5.26.2.76 DEEP_SLEEP_MUX_SEL 


0x00003108 DEEP_SLEEP_MUX_SEL(0x0000000F) DEEP_SLEEP_MUX_SEL 
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0x00004108 DEEP SLEEP MUX SEL SET РЕ UX_SEL 


0x00005108 DEEP SLEEP MUX SEL CLR агі МЫК ӘН 


| " | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | ve | 17 | 16| 


Reserved 


те Ee e 


E — BH 


| Туре | 


Peel PPP PPP PPP) | 


DEEP_SLEEP_MUX_SEL 


Field Name Type | Set/Cle | Reset Description 
аг Value 
ОШ ГОШЕН ЕЗЕН ЗВ сте 


ap deep sleep se 1: AP deep sleep signal to SP EIC is 
| ap sys pwr pd. 
0: AP deep sleep signal to SP EIC is 
ap sys deep sleep. 


wtlcp deep sleep 1: WTLCP deep sleep signal to SP EIC 
. sel is wtlcp sys pwr pd. 
0: WTLCP deep sleep signal to SP EIC 
is wtlcp sys deep sleep. 


pubcp deep sleep 1: PUBCP deep sleep signal to SP EIC 
. sel is pubcp sys pwr pd. 
0: PUBCP deep sleep signal to SP EIC 
is pubcp sys deep sleep. 


sel 


5.26.2.77 FUNC TEST BOOT ADDR 


0x00003110 FUNC TEST BOOT ADDR(0x00002000) FUNC TEST BOOT ADD 
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0x00004110 FUNC_TEST_BOOT_ADDR SET tale 
0x00005110 FUNC_TEST_BOOT_ADDR CLR РАНИ ЛЕ ВОСТ ARO 


| " |з1 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


FUNC_TEST_BOOT_ADDR 


5/С 
L'YNREREREREREREREREREREREREREE 
ШІИЕНЕЛЕЛЕЛЕШЕЛЕНЕНЕЛЕЛЕЛЕНЕНЕН 

| Мате | FUNC_TEST_BOOT_ADDR 

Peel DEP PP PPP) Ре l С 


FUNC_TEST_BOOT_ADDR 


Field Name Type | Set/Cle | Reset Description 
ar Value 
FUNC TEST BO | [31:0] RW S/C 0x2000 | 1: From PUB CP 
ОТ. ADDR 0: From AP. TOP 


5.26.2.78 CGM RESCUE 


ICHEREIEIEIEZEIEJEIEIEIEREIEIEJEAE] 
LONGE T NNI 


CGM RESCUE 


вези ггг 
ПСТ ЕЕ | та Е | о С ОС С С [5 | + | [2 С ИС 
| Мате | CGM_RESCUE 

LINSEREREREREREREREREREREREREREREN 
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CGM_RESCUE 


Field Name Type | Set/Cle | Reset Description 
ar Value 


сон. [зї [m [б o [кше ‚К 


5.26.2.79 AON_PLAT_IDO 


EEE Ee Ee [т |» о [в [7 [15] 
еј тш» 


AON_PLAT_IDO 
| те 02222. 
Резе: | о |" | |о | о |“ | |" |о|о|о|о|о|о|ој|о 
ви |15|14 | 1з | 12 | [10| о | ге | у | е |5 [а | з|2 | 1 [0] 


АОМ_РЕАТ 100 


ую мыз | 
Peset | о | о | о | о | о| о | о | о | о | о | о | о | | о | ој о] 


AON_PLAT_IDO 


Field Name Type Set/Cle | Reset Description 
Rr Value 
AON PLAT IDO |[31: 0] NNNM | 0x6500 | 5С9853ІЧА platfrom ID, ASCII code 
0000 


5.26.2.80 ДОМ PLAT 101 


ICHEIEJEIEJEZEIJEJEREIEIEREIJEIEREZEI 


AON PLAT ID1 
Type 


ЕЛЕР ШЕ 
| " || 14] 1з | 12 | (зо [о je |7 [е [о [е [з [2 [1 [о | 


AON_PLAT_ID1 


AON_PLAT_ID1 
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Field Name Type | Set/Cle | Reset Description 
ar Value 


AON PLAT 101 |[31: 0] ере 0x5768 | 5С9853ІЧА ріайгот ID, ASCII code 
616с 


5.26.2.81 ДОМ VER ID 


ШІНЕЛЕЛЕЛЕЛЕДЕЛЕЛЕЛЕЛЕІРЕЕІЕЛЕЛЕЛЕ 


AON VER ID 
| тле aY 
| Резе | о | о | о | о [о [о [о о [ооо [ооо оо 
| gi | 15 |за | 1з | 12 | 11 [ло [о | г | 7 [е | г | а [a 2| * [0 ] 


AON_VER_ID 


| тле | 9 м __ | 
Pest | о | о | о | о [а [о [о | о | о | раја Ме] о [| • | 2 | о | 


VERSION ID 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ИИИ ПЕЛИ [RO [л ОО КО 


5.26.2.82 АОМ МЕТ 10 


ICHEREIEIEIEZEIEIJEIEIEIEREIEIEJEZE] 
еј мање 


АОМ МЕТ ID 


ЕХ __________ 
Beset | о | о | о | о | о | о | о | о |о | о | о| о |о | о | сој о] 
| ви |15 | 14 | 1з | 12 rrj пој о je | [е | 5 | 4|з|2 | 1] о] 
| Мате | AON_MFT_ID 
у e a a 
Peset | о | о | о | о | о | о | | | о| о|о|о•|• О 


Manufacture ID 
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Field Name Type | Set/Cle | Reset Description 
ar Value 


AON_MFT_ID [31:0] |RO [МА | 0х303 | SC9853I-IA MFT ID, tec and founder 


5.26.2.83 AON_MPL_ID 


[ она ЕЕ тетен озо  [ ит | 
ШІНЕЛЕЛЕЛЕЛЕДЕЛЕЛЕЛЕЛЕІРДЕІЕЛЕЛЕЛЕ 


AON_IMPL_ID 
(реј ЗО CONN 
Beset | о | о | о | о | о | о | о | о |о | о | о| о | о ооо 
| ви | 15 | 14 | 1з | 12 | "| пој о je | | 6 | 5 | 4|з|2 | тој 
| Мате | AON_IMPL_ID 
ЕГИ | "<< Сет“ __ 
| вези | о | о | о | о | о | о ВЕШ: | | ко : 0 


implement ID 


Field Name Type Set/Cle | Reset Description 
а Value 
AON_IMPL_ID [31: 0] NA 0x303 ОС9853 НА impl ID, memory compiler 
and stand cell lib format 


5.26.2.84 AON_SDIO 


0x0000312C SDIO2 module select(0x00000002) AON_SDIO 


0х0000412С 50102 module select SET ae eee” 


0х0000512С 50102 module select CLR SDIO2 eo 


| Bit_| 31 | 30 | 20 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | ve | 17 | 6 | 


Reserved 


Pe | 


5 
Peel ггг 
ШІНЕЛЕЛЕЛЕЛЕШЕЛЕЛЕЛЕДЕЛЕЛЕНЕНЕЛЕНЕН 


e! ie 
Reserved Bs 5. 
-Еп| En 
abl abl 
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БЕК 


веза | о СЗ С ОС О С О ОЗ ОС С ОС ОС ОЗ С 


50102 module select 


Field Name Type | Set/Cle | Reset Description 
ar Value 


коме [эп [mo sc [s име 


CP_SDIO_Enable | [2] RW S/C CP SDIO clock enable 
1: enable 
0: disable 


AP_SDIO_Enable | [1] RW S/C 0х1 AP SDIO clock enable 
1: enable 
0: disable 

sdio module sel RW S/C 1: EMMC from EMMC 11 
0: EMMC from EMMC IO 

5.26.2.85 РСР МОС CTRL 


PCP NOC CTRL(0x00000000) 
| Bit |31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16-. 
[Мае ам 


Reserved 


Reserved № Reserved 
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PCP_NOC_CTRL 


Field Name Type | Set/Cle | Reset Description 
ar Value 


кеме [пу реј  -Reews — — — — — 


PCP service acce | [4] RW S/C Reserved 
ss en 


еме” — ms [б sc s име 


5.26.2.86 РСР ТІМЕЅТАМР CTRL 

0x00003180 PCP TIMESTAMP CTRL 
| Bit зт | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16-. 
| Name | Reserved 


ЕС :: 


ыз — D 
ә Е С О О ОЗ СЗ С С ОС ОС ОС С С С С 


PCP_TIMESTAMP_CTRL 


Field Name Type | Set/Cle | Reset Description 
ar Value 


кее [и [mo [а | — Reed — — — — — 


event restartreq t BE Не Ie је | PUBCP СНБ TSO restart request 
50 


event haltreq tsO Ho] [ам [na Го | PUBCP СНБ TSO halt request 


5.26.2.87 THERMAL_OVERHEAT_EN 


0x0000318C THERMAL_OVERHEAT_EN(0x00000000) Е 


0х0000418С THERMAL_OVERHEAT_EN SET Шатаа 
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THERMAL_OVERHEAT_ 


0x0000518C THERMAL_OVERHEAT_EN CLR ENCLR 


| Bit_| 31 | 30 | 20 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | ve | 17 | 6 | 


Reserved 


EOG wo - 


Be 


Set/CIr 


THERMAL OVERHEAT EN 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Lese: [eus [mo sc б [кыеш — — — — — — 


dpll thm overheat | [5] RW S/C DDR and GPU thermal overheat reset 
en alarm enable 

ithmO gpu overhe ENG |52 је | GPU thermal0 overheat inerrupt enable 
at_en 

ithm1 bia overhe | [3] RW S/C BASEIA thermal1 overheat inerrupt 

at en enable 

dpll thm overheat | [2] RW S/C DDR thermal overheat reset enable 

rst en 

ithmO ори overhe | [1] RW S/C GPU thermalO overheat reset enable 

at rst en 

ithm1 bia overhe B je ре БЕН BASEIA thermal1 overheat reset enable 
at_rst_en 


5.26.2.88 BIA REG DATO 


0x00003278 BIA REG DATO(0x00000000) BIA REG DATO 


0x00004278 BIA REG DATO SET BIA REG DATO SET 
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ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕІЕДЕЛЕЛЕЛЕЛЕ 
оте | шше _ 


| Мате | BIA_REG_DATO 
ПЕ o В В О 5194511 


BIA_REG_DATO 


Field Name Type Set/Cle | Reset Description 
аг Value 
ВА_ВЕС_ОАТО [31: 0] RW $/С left for software use. Use as wakeup and 
sleep flag. 


5.26.2.89 BIA REG DAT1 


ШІНЕЛЕЛЕЛЕЛЕДЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 
еј ча 


ВА REG ПАТ! 


5/С 

вези | [| Грт ГТ» 
ICHEETEIEIEREIERERERERERERERERENKE 
| Name | BIA REG DAT1 
LINSEREREREREREREREREREREREREREREN 


BIA REG DAT!1 
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Field Name Type | Set/Cle | Reset Description 
ar Value 


BIA_REG_DAT1 [31: 0] RW S/C left for software use. Use as wakeup and 
sleep flag. 


5.26.2.90 MASTER APB CLK FREQ CTRL 


0x00003280 MASTER АРВ CLK FREQ СТАІ(0х00000000) | MASTER АРВ СЕК FRE 
MASTER APB CLK FRE 
0x00004280 MASTER APB CLK FREQ CTRL SET C СЕКА 


MASTER APB CLK FRE 
0x00005280 MASTER APB CLK FREQ CTRL CLR Q CTRLCLR 


cd ea ш 


- || ШЕ 


aon mdar apb freq ctrl aon cp apb freq сіп aon apb freq сіп 


MASTER АРВ СІК FREQ СТА 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Lese: (eran је s еее 


aon pub apb freq | [23] RW S/C 1: AON PUB APB clock is switched to 
.ctrl en 26MHz when aon pub apb freq ctrl is 
0x0 
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0: AON APB clock is not switched to 
26MHz when aon apb freq ctrl is 0х0 


aon mdar apb fre 1: AON MDAR APB clock is switched to 
а си! en 26MHz when aon_mdar_apb_freq_ctrl is 
0x0 
0: AON MDAR АРВ clock is not 
switched to 26MHz when 
aon_mdar_apb_freq_ctrl is 0x0 


aon_cp_apb_freq_ 1: AON CP APB clock is switched to 
ctrl en 26MHz when aon cp apb freq ctrl is 
0x0 
0: AON CP APB clock is not switched to 
26MHz when aon cp apb freq ctrl is 


aon apb freq ст 1: AON APB clock is switched to 26MHz 
en when aon арб freq си is 0х0 


0: AON APB clock is not switched to 
26MHz when aon apb freq ctrl is OxO 


aon pub apb freq | [19:15] | RW AON PUB АРВ clock status poll register, 

си опе bit can config by one cores. (for 
example: bit[0] for AP, bit[1] for PUBCP, 
bit[2] for WTLCP, bit[3] for АССР, bit[4 | 
for CM4) 
0х0: aon pub арЫ clock is unused. 
others: aon pub apb clock is used by 
masters. 


aon_mdar_apb fre | [14:10] | RW AON MDAR АРВ clock status poll 

q_ctrl register, one bit can config by one cores. 
(for example: bit[0] for AP, bit[1] for 
PUBCP, bit[2] for WTLCP, bit[3] for 
АССР, bit[4 | for CM4) 
0x0: aon mdar apb clock is unused. 
others: aon mdar apb clock is used by 
masters. 

aon cp apb freq | [9: 5] RW AON CP APB clock status poll register, 

ctrl one bit can config by one cores. (for 
example: bit[0] for AP, bit[1] for PUBCP, 
bit[2] for WTLCP, bit[3] for АССР, bit[4 | 
for CM4) 
0x0: aon cp apb clock is unused. 
others: aon cp apb clock is used by 
masters. 

aon apb freq_ctrl | [4: 0] RW AON АРВ clock status poll register, one 
bit can config by one cores. (for 
example: bit[0] for AP, bit[1] for PUBCP, 
bit[2] for WTLCP, bit[3] for AGCP, bit[4 ] 
for CM4) 
0x0: aon apb clock is unused. 
others: aon apb clock is used by 
masters. 
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5.26.2.91 AON_EFUSE_MASK 


| Bi | зт | 30 | 29 | 2 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 19 | 17 | еј 

| Мате | Reserved 

"> /оітт т 
КИЕ 


| – 


= 
о у 
ә | Ре Ре Ре Ре СЗ С ОС ОС ОС С С С С С Е 


AON_EFUSE_MASK 


Field Name Type | Set/Cle | Reset Description 
ar Value 
uz [о sc [o [aeea O y 


кү | | Боже 
sel 

aon_efuse_mask_ RW S/C Reserved 

done 


5.26.2.92 VBC_CTRL 


0x000032A0 VBC_CTRL(0x00000000) VBC_CTRL 
0x000042A0 VBC_CTRL SET VBC_CTRL SET 
EHENM VBC CTRL CLR VBC CTRL E 


31 | 30 | 20 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | t7 | 16 | 


aud 
Hosenvod vbc aud aud vbc aud Т aud Reserved aud int sy 
-so | iis | eb | өр if c s sel 
np r ftr oft_ kg_ 
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| Type | 


vbc_adc01 мрс_адс23 vbc_dac01 убс аас23 vbc_adc01 vbc adc23 vbc_dac01 vbc dac23 
int à se int А se int ГА ѕе int_sys_se dma_sys. dma_sys dma dma „дА 
| зе! sel 
| Туре | 


VBC_CTRL 


Field Name Type | Set/Cle | Reset Description 
ar Value 


vbc_soft_rst == VBC Soft Reset. Active High; 
0 : Keep VBC in normal mode; 
1 : Reset VBC; 


aud_soft_rst [25] AUD Soft Reset. Active High; 
0 : Keep AUD in normal mode; 
1: Reset AUD; 

audif soft rst [24] AUDIF Soft Reset. Active High; 
0 : Keep AUDIF in normal mode; 
1 : Reset AUDIF; 


[23] VBC Enable. Active High; 
0 : Disable VBC; 
1 : Enable VBC; 
[22] AUD Enable. Active High; 
0 : Disable AUD; 
1 : Enable AUD; 
audif eb [21] AUDIF Enable. Active High; 
0 : Disable AUDIF; 
1 : Enable AUDIF; 
audif ckg auto en | [20] AUDIF clock auto mode enable. Active 
High. 
0 : Disable auto mode; 
1 : Enable auto mode. 
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[жеме pea јао [sc [s — [Reeves — — — — — —] 


aud int sys sel [17:16] | RW 


vbc аас01 int зу |[15:14] | RW 
s sel 
vbc adc23 int зу |[13:12] | RW 
s sel 


vbc аас01 int зу |[11:10] | RW 
s sel 
vbc dac23 int sy RW 
5 sel 


vbc adc01 ата s 
ys sel 


Я 
vbc adc23 ата s | (Б: 4] RW 
ys sel 


vbc dac01 ата s | (3:2) RW 
ys sel 


VBC AUD interrupt to which system 
select; 


2'h0: ap 

2'h1: tgdsp 

2'h2: sp 

2'h3: reserved 

VBC ADCO! interrupt to which system 
select; 

2'h0: ap 

2'h1: tgdsp 

2'h2: sp 

2'h3: reserved 

VBC ADC23 interrupt to which system 
select; 

2'h0: ap 

2'h1: tgdsp 

2'h2: sp 

2'h3: reserved 

VBC DAC01 interrupt to which system 
select; 

2'h0: ap 

2'h1: tgdsp 

2'h2: sp 

2113: reserved 

VBC DAC23 interrupt to which system 
select; 

2'h0: ap 

2'h1: tgdsp 

2'h2: sp 

2'h3: reserved 

МВС ADC01 DMA select; 

0: ap 

1: tgdsp 

2: аоп ата 

VBC ADC23 DMA select; 

2'h0: ap 

2'h1: tgdsp 

2'һ2: aon_dma 

2'h3: reserved 

VBC DACO1 DMA select; 

2'h0: ap 

2'h1: tgdsp 
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2'һ2: aon_dma 
2'h3: reserved 


vbc_dac23_dma_s = 0] VBC ОАС23 DMA select; 
ys_sel 2'h0: ap 

2'h1: tgdsp 

2'h2: aon ата 

2'h3: reserved 


5.26.2.93 ANA BB RESERVED 


0x000032A4 ANA BB RESERVED(0x00000000) ANA BB RESERVED 


0x000042A4 ANA BB RESERVED SET АНА BB E nO 


0x000052A4 ANA BB RESERVED CLR ANA BB RESERVED 


| вт 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | ve | 17 | 16 | 
ме = єє 2 


Reserved 
| Reset | о | о | о | о | о | о | о | о | о | о] 
Bt | 15 | аа | 13 | 12 | п | ој о | г |7 | | 
| Мате | ana_bb_reserved 
пе | ow SS 
sever] _  __ _________- 
Pest | о | о | о | о | о | о | о | о | о | о| о | о| о | о | о | о] 


ANA_BB_RESERVED 


Field Name Type | Set/Cle | Reset Description 
аг Value 
jira [Ro [sc fo [aeea O y 


5.26.2.94 SP BASE ADDR 


0x000032A8 SP BASE ADDR(0x00000006) SP BASE ADDR 
0x000042A8 SP BASE ADDR SET SP BASE ADDR SET 


ИСТИ ЕЛЕЛЕЛЕЛЕДЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 
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| Name | Reserved 
[Reset | о | о | о fo | о | о | о | о | о | о | о | ојо | ој о | о] 
ви | 15 | та | 13 | 12 | 11 | поје. 


КЖЕ | EE ЕЗЕШ Л 


- x 


те e ГЕО m 
се o кип кз 


SP_BASE_ADDR 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Lese — [susp је б [кше — — — — _ 


gpu core force rs RW S/C gpu core force rst iso off 
t iso off 


мене” “|ғы e se fo mee — — — — — 


sp base addr = 0] sp_base_addr 

5'h00: remap sp 

0x6000 000-0x9FFF FFFF to 
0х0 0000 0000-0x0 ЗЕЕЕ FFFF; 
5'h01: remap sp 

0x6000 000-0x9FFF FFFF to 
0х0 1000 0000-0x0 4FFF FFFF; 
5'h02: remap sp 

0x6000 000-0x9FFF FFFF to 
0х0 2000 0000-0x0 5FFF FFFF; 
5'h03: remap sp 

0x6000 000-0x9FFF FFFF to 
0х0 3000 0000-0x0 6FFF FFFF; 
5'h04: remap sp 

0x6000 000-0x9FFF FFFF to 
0х0 4000 0000-0x0 7FFF FFFF; 
5'h05: remap sp 

0x6000 000-0x9FFF FFFF to 
0х0 5000 0000-0x0 8FFF FFFF; 
5'h06: remap sp 
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0x6000 000-0x9FFF FFFF to 

0х0 6000 0000-0x0 9FFF FFFF; 
5'h07: remap sp 

0x6000 000-0x9FFF FFFF to 

0x0 7000 0000-0x0 AFFF FFFF; 


5'ћ08: remap sp 


0x6000 000-0x9FFF FFFF to 

0x0 8000 0000-0x0 BFFF FFFF; 
5'n10: remap sp 

0x6000 000-0x9FFF FFFF to 

0x1 0000 0000-0x1 ЗЕЕЕ FFFF; 


others: reserved 


5.26.2.95DGB SERDES CTRL 


0x000032AC DGB SERDES CTRL(0x00000000) DGB SERDES CTRL 


0x000042AC DGB SERDES CTRL SET мен и 


0x000052AC DGB SERDES CTRL CLR „шашты 


| " | 31 | 30 | 29 | 26 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | zo | 19 | ve | 17 | 16 | 


Reserved 


Ce [| 
бај у SS 
ETNERKRERERERERERERERERERERERERERES 
ШІНЕЛЕЛЕЛЕЛЕШЕЛЕЛЕНЕЛЕЛЕЛЕНЕНЕЛЕНЕН 


Reserved dbg_serdes 


rese ее 


DGB_SERDES_CTRL 


Field Name Type | Set/Cle | Reset Description 
ar Value 


шыны a [RO [Se qoo ОИ 


dbg- serdes т0 s = 0] 0: rfti sys hsdl data 
: mdar hsdl data 
: Пірі hsdl data 
: reserved 
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5.26.2.96 АР VSP. MERGE WRITE DYN QOS CTRL CFG 


00068560 AP VSP MERGE WRITE DYN QOS CTRL СЕ | AP VSP MERGE WRITE 
G(0x00000000) "БУМ QOS СТР! CFG 


АР VSP MERGE WRITE 
АР УЗР MERGEM RI E DYN GOS Ун СЕ “DYN GOS CTRL. CFG 


SET 


AP_VSP_MERGE_WRITE 
. DYN QOS CTRL СЕС 
CLR 


0x00004300 


0x00005300 


AP VSP MERGE WRITE DYN QOS CTRL CF 
G CLR 


ap vsp me 
rge write p 
Reserved ara axqos _ 
timeout thr 


ap vsp merge write para | ap vsp merge write para 


Reserved ; 
.axqos dfit .axqos timeout 


ap vsp merge write para ахдо5 timeout thres ap vsp merge write para axqos run len 


RW RW 


ЕС [se [c oe] sec) Геј. 
LINRERERETRREBEREREREREREREREREREN 


AP VSP MERGE WRITE DYN QOS CTRL CFG 


ap vsp merge wri || RW S/C module bypass enable. If LOW, 
te para dyn qos dyn qos ctl is bypassed. 
en 


ap vsp merge wri | [ RW S/C 0->1,toggle updates the para * register 


te para dyn qos to internal shadow register 
update 


ewe: |н [RO је [б [Reeves — — — — — 


ap vsp merge wri | [27: 24] | RW S/C default qos value,qos value before 
te para axqos dfl dynamic ctrl change it 
t 
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ap_vsp_merge_wri | [23:20] | RW S/C qos value when timeout, when current 
te para axqos ti transaction is blocked for a long time, 
meout qos value will be increased from 

para axqos dflt to para axqos timeout 


коме _____| пола [RO фе [s [Reeves 


ap_vsp_merge_wri | [17: 8] RW S/C timeout threshold, max time for currenct 
te para axqos ti transaction to be blocked before 

meout thres increase qos value 

ap vsp merge wri | [7: O] RW S/C run length for transactions with 

te para axqos ru para axqos timeout 

n len 


5.26.2.97 АР VSP. MERGE READ DYN 005 CTRL СЕС 


— АР VSP MERGE READ БУМ 005 СТВІ CF | АР VSP MERGE READ . 
G(0x00000000) DYN QOS CTRL CFG 


АР VSP MERGE READ _ 
0x00004304 AP VSP MERGE R GET ee DYN QOS CTRL CFG 


SET 


AP. VSP MERGE READ _ 
DYN 005 CTRL CFG 
CLR 


AP VSP MERGE READ DYN QOS CTRL CF 


0x00005304 G CLR 


ap vsp me 
rge read p 
Reserved ara axqos | 
timeout thr 


ap vsp merge read para | ap vsp merge read para 


Reserved ; 
. axqos. ат .axqos timeout 


AP VSP MERGE READ DYN QOS CTRL CFG 
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Field Name Type Set/Cle | Reset Description 
ar Value 
ap_vsp_merge_re | [81] RW S/C module bypass enable. If LOW, 
ad_para_dyn_qos dyn qos ctl is bypassed. 
.en 
ap vsp merge re | [30] RW S/C 0->1,toggle updates the para * register 
ad para dyn qos to internal shadow register 
. update 


еее” fea је [б [Reeves — — — — — 


ap vsp merge re |[27:24] | RW S/C default qos value,qos value before 
ad para axqos df dynamic ctrl change it 
It 


ap vsp merge re |[23:20] | RW S/C qos value when timeout, when current 
ad para axqos ti transaction is blocked for a long time, 
meout qos value will be increased from 

para axqos dflt to para axqos timeout 


Lese: |өліг|ғо sc [s [Reeves 


ap vsp merge re |[17: RW S/C timeout threshold, max time for currenct 
ad para axqos ti transaction to be blocked before 
meout thres increase qos value 


ap vsp merge re |[7: RW S/C run length for transactions with 
ad para axqos ru para axqos timeout 
n len 


5.26.2.98 AP VSP MERGE DYN QOS SEL 


0x00003308 АР VSP MERGE DYN 005 SEL(0x00000000) MSS ашы 
АР VSP MERGE БУМ. 
0x00004308 AP. VSP MERGE БУМ QOS SEL SET QOS SEL SET 


АР VSP MERGE DYN _ 
0x00005308 AP VSP MERGE DYN QOS SEL CLR QOS SELCLR 


| Bi | зт | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | z1 | 20 | 19 | v8 | 17 | еј 
| Мате | Reserved 


ЕТЕ ұ, 777 
| eset | ЕН ЕЕ КЕ ЕЕЕ И ИЕ И ИЕ И ШИЕ И 
КН Е ЫШ ШЕШ e nn e ЫЕ eg ТЕ 


Reserved 


№3 _ . Spreadtrum Communications, Inc., Confidential and Proprietary  746012330 Communications, Inc., Confidential and Proprietary 746 of 2330 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


КЕЗ SPREADTRUM | 5С9853ІЧА Device Specification 


ИШ 


ЕІЛІЕНЕНЕНЕНЕЕЕЕЕНЕНЕЛЕНЕЕЕЕЕНЕНЕНЕН 


AP_VSP_MERGE_DYN_QOS_SEL 


Field Name Type | Set/Cle | Reset Description 
ar Value 


эш [mae [sc жее И 


ap_vsp_merge_wri = 0: bypass 

te dyn qos sel 1:ap vsp merge write dynamic qos 
select 

ap vsp merge re 0: bypass 

ad дуп qos sel 1:ap vsp merge read dynamic qos 
select 

5.26.2.99 BIA WDG RST DELAY CTRL 


0x0000330C BIA WDG RST DELAY cTRL(oxo0000000) | B'A-WDG-RST_DELAY 
0x0000430C BIA WDG RST. DELAY CTRL SET xcd c 


ETE BIA | ви мос RSTDELAY CTRLOUR = RST DELAY CTRL CLR BIA Е „НОТ РЕГАҮ_ 


EE 


oo 


ка = 


| Мате | bia_wdg_rst_delay_num 
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BIA_WDG_RST_DELAY_CTRL 


Field Name Type | Set/Cle | Reset Description 
ar Value 


bia wdg rst delay T 0: disable C — reset 
enable 1: enable wdg reset 
bia wdg rst delay | [15: 0] mE delay cycle, 32k clock 
. пит 


5.26.2.100 — WTL сом TX 


ICHEREIEIEIEZEIEIJEIEIEIEREIEIEIEAE] 


Reserved 
| те PO 
Sep СЕ 


5 
5 T 
mt 


Le || 
Peel PPP PPP Бер С ОС Ре ОСЗ С С 


WTL_GSM_TX 


Field Name Type | Set/Cle | Reset Description 
ar Value 


[eves — [meu фер |е — — — — — — 
ите |п m [sc [o ме 


5.26.2.101 BIA PUBO 005 


0x00003314 BIA PUBO QOS(0x00000000) BIA PUBO QOS 


V0.3 Spreadtrum Communications, Inc., Confidential and Proprietary 748 of 2330 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


КЕЗ SPREADTRUM | 5С9853ІЧА Device Specification 


ICHEREIEIEIEZEIEIJEIEIEIEREIEIETEZE] 
Teme 


Reserved 


o ——— — —« 


Set/CIr 


Reserved bia pubO ar qos bia рибо aw qos 
Set/Clr S/C 


ВА РЏВО ОО5 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Lese [э [mo је s [кше — — — — — 


bia pubO ar qos [7: 4] RW S/C BIA 2 PUBO AXI AR transmission 
prority, the value is from 0 to OxF, the 
bigger the number is, the higer the 
prority is. 

bia риро aw qos | |8: 0] RW S/C BIA 2 PUBO AXI AW transmission 
prority, the value is from 0 to OxF, the 
bigger the number is, the higer the 
prority is. 


5.27 Debug control register 


5.27.1 AON TOP AON DBG APB RF Register Address Map 
Base address: 0xE4890000 

Base address (Set Reg): 0хЕ4891000 

Base address (Clear Reg): 0хЕ4892000 


0x0000 CSSYS_DAP_CFG CSSYS DAP_configuration 
0х0004 SECURE DEBUG PROT CTRL | SECURE DEBUG PROT CTRL 
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5.27.1.1 CSSYS DAP CFG 
0x00000000 CSSYS DAP_configuration(0xE000001F) CSSYS DAP CFG 


ЕСІН ERECTUS EE EIE ES ЕТМЕ ES ЕЕ ИСА RR 


Reserved 


EC Е Е 


2221111. oot 


CSSYS DAP_configuration 


[m БАҚЫР | =" 
ar Value 

ые аю (NA o | — — 

тее је јо [л [o | OCS 


ема fos [Ro [а о | | 
Dum rm [ш [aw ја a | 
сезтм mr [ew ја је — — — — — — —] 
БЕЗ sewnev [iar [ew ја — oa —] — — — — — — —] 
[сэз soen [mp [ew ја for —] — — — — — — — 
fessvsoacen је [ew [а [шт — — — — — — — —] 
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5.27.1.2 SECURE DEBUG PROT CTRL 


SECURE DEBUG PROT 


0x00000004 SECURE DEBUG PROT CTRL(0x00000140) CTRL 


Reserved 


| Bit_| 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | ve | 17 | 6 | 


SECURE_DEBUG_PROT_CTRL 


Field Name Type | Set/Cle | Reset Description 
ar Value 
эп fro [wm jo | | 


Ағас рвов пы [no [а ј | | 
Aran soe [ne [RO [а [о | 


GPU_DBGEN [13] NA This register could only be written once 
Ори Debug Enable,write function impl in 
aon debug apb reg.v 

DJTAG DBGEN [12] NA This register could only be written once 
Djtag Debug Enable,write function impl 
in aon debug apb reg.v 


AGDSP DBGEN [11] NA This register could only be written once 
agdsp jtag Debug Enable,write function 
impl in aon debug apb reg.v 

LDSP DBGEN [10] NA This register could only be written once 
Idsp јад Debug Enable,write function 
impl in aon debug apb reg.v 

TGDSP DBGEN NA This register could only be written once 
tgdsp jtag Debug Enable,write function 
impl in aon debug apb reg.v 


V0.3 Spreadtrum Communications, Inc., Confidential and Proprietary 751 of 2330 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


EP SPREADTRUM | 5С9853ІЧА Device Specification 


BLK_CTMR_VSB _ This register could only be written once 


DBGEN bia Debug Enable,write function impl in 
aon debug apb reg.v 


OVRD CTMR VS This register could only be written once 


B_DBGEN bia Debug Enable,write function impl in 
aon debug apb reg.v 


BLK INTEL PRP This register could only be written once 


T-DPGEN bia Debug Enable,write function impl in 
aon debug apb reg.v 


APSYS M DBGE This register could only be written once 

N Apsys control coresight Debug 
Enable,write function impl in 
aon debug apb reg.v 

CM4 M DBGEN This register could only be written once 
cm4 control coresight Debug 
Enable,write function impl in 
aon debug apb reg.v 

CM4 S DBGEN This register could only be written once 
cm4 Debug Enable,write function impl 
in aon debug apb reg.v 

CR5 M DBGEN This register could only be written once 
CR5 control coresignt Debug 
Enable,write function impl in 
aon debug apb reg.v 

CR5 S NIDEN This register could only be written once 
CR5 niden,write function impl in 
aon debug apb reg.v 

CR5 S DBGEN This register could only be written once 
CR5 Debug Enable,write function impl in 
aon debug apb reg.v 


5.27.1.3 NON SECURE DEBUG EN 


0x00000008 NON SECURE DEBUG ЕМ(0х0000ҒЕВЕ) нон ETUR. 


B-NEJEJEIEJEJEJEJEJEJEJEREJEJEJEIES 
| Name | Reserved 


DA DA GP | DJT TG BL OV CR 


AP | CM 
я | sy | 4 қ Е 
мт | $ м N 
EL [M | No | ом 
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тре | ви | пи | пи | и | 


NON_SECURE_DEBUG_EN 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ее emia [n —[w —9 | | 
DAP2CS NON S |[15] RW NA 0х1 
ЕС DBGEN 
DAP2AP NON S | [14] RW NA 0х1 
EC DBGEN 


ОРО NON SEC | [13] non-secure debug enable 
DBGEN 1-enable 
0-disable 


DJTAG NON SE | [12] non-secure debug enable 
C DBGEN 1-enable 


0-disable 


AGDSP | RM | SE | [11] non-secure debug enable 
C DBGE 1-enable 
0-disable 
RW 


non-secure debug enable 
1-enable 
0-disable 


LDSP NON SEC | [10] 
. DBGEN 


TGDSP NON SE 
С DBGEN 


non-secure debug enable 
1-enable 
0-disable 


ГГ 
BLK_CTMR_VSB _ RW non-secure debug enable 
NON_SEC_DBGE 1-enable 
N 
0-disable 
"mn 


OVRD CTMR VS non-secure debug enable 
B NON SEC DB 1-enable 


GEN 
0-disable 
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BLK_INTEL_PRP 
T_NON_SEC_DB 
GEN 


APSYS_M_NON_ 
SEC_DBGEN 


CM4_M_NON_SE 
C_DBGEN 


CM4 S NON SE 
С DBGEN 


CR5 M NON SE 
С DBGEN 


CR5 S NON SE 
С NIDEN 
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non-secure debug enable 
1-enable 
0-disable 


non-secure debug enable 
1-enable 
0-disable 


non-secure debug enable 
1-enable 
0-disable 


non-secure debug enable 
1-enable 
0-disable 


non-secure debug enable 
1-enable 
0-disable 


non-secure debug enable 
1-enable 


0-disable 


non-secure debug enable 
1-enable 
0-disable 


5.28 LPC control register 


For Matrix low power design, if there is no transaction, we should shutdown the clock. Here is the register 
to software force matrix clock on or off. 


5.28.1 AON TOP AON LPC APB RF Register Address Map 
Base address: 0xE4290000 

Base address (Set Reg): 0хЕ4291000 

Base address (Clear Reg): 0xE4292000 


0x0004 AP2MM MO LPC CTRL AP2MM MO LPC CTRL 
0x0008 AP2MM MAIN LPC CTRL AP2MM MAIN LPC CTRL 


0x000C AP2MM S0 LPC CTRL AP2MM 50 LPC CTRL 
0x0010 AP2MM S1 LPC CTRL AP2MM S1 LPC CTRL 
0x0014 AP2MM S2 LPC CTRL AP2MM S2 LPC CTRL 
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5.28.1.1 АР2ММ МО LPC CTRL 


0x00000004 AP2MM MO LPC CTRL(0x00000405) AP2MM MO LPC CTRL 


0x00001004 AP2MM МО LPC CTRL SET а НЕ 


0x00002004 AP2MM МО LPC CTRL CLR пет а шы 


| " |з1 | 30 | 20 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | ve | 17 | 16 | 


AP2MM МО LP N 


Reserved 


UM 
еј NNNM MM NNNM 
ow T] 


Set/CIr 
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АР2ММ МО LP NUM 


| Type | 
Set/CIr 


AP2MM МО LPC CTRL 


Field Name Type | Set/Cle | Reset Description 
ar Value 


[me ajo [qs qo је 


AP2MM MO LP. = 3] low power mode waiting time configure 
NUM counter. 
Mean after counter overflow if it is no 
active action, low power will be assert. 


AP2MM МО ACTI Cactive signal for matrix synchronize 
VE SYNC SEL select. 


0: do not synchronize Cactive. 
1:synchronize Cactive 
AP2MM MO LP Е force into low-power state by software. 
ORCE 0: Do not force into low-power state 
1: force into low power state 


AP2MM МО LP . LOW-power mode enable, 
EB 0: low power mode disable 
1: low power mode enable. 


5.28.1.2 AP2MM MAIN LPC CTRL 


0x00000008 AP2MM MAIN LPC CTRL(0x00000405) iaa 
0x00001008 AP2MM MAIN LPC CTRL SET Mer а 


AP2MM MAIN LPC CTR 
L CLR 


posean И И | E ЕВЕ ges] Б 
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е AP2MM_MAIN_LP 
eservei _ NUM 


еј ~ 


AP2MM_MAIN_LP_NUM 


Set/CIr 


AP2MM MAIN LPC CTRL 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ыны” [ew]e [qs qo И 


AP2MM MAIN LP - 8: 3] 0x80 low power mode waiting time configure 
. NUM counter. 
Mean after counter overflow if it is no 
active action, low power will be assert. 


AP2MM MAIN A Cactive signal for matrix synchronize 
CTIVE SYNC SE select. 
L 


0: do not synchronize Cactive. 
1:synchronize Cactive 


1: force into low power state 


AP2MM MAIN LP LOW-power mode enable, 
EB 0: low power mode disable 


1: low power mode enable. 


AP2MM_MAIN_LP force into low-power state by software. 
-ҒОНСЕ 0: Do not force into low-power state 
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5.28.1.3 АР2ММ 50 ІРС CTRL 


0х0000000С АР2ММ 50 ІРС CTRL(0x00000405) АР2ММ 50 LPC CTRL 


0х0000100С AP2MM 50 LPC CTRL SET c а 


0x0000200C AP2MM 50 LPC CTRL CLR AP2MM E cm CTRL 


fe Гая а аа КО 


AP2MM 50 LP N 


R 
eserved UM 


т» Ша = 


БС БИ ЕЕ ВЕ ЕЗ ЕН EG ЕЕС АЈ Ей 


| AP2MM S0 LP NUM 


| Туре | 
Set/CIr 


AP2MM 50 LPC CTRL 


Field Name Type | Set/Cle | Reset Description 
ar Value 


[meu sr [RO [qs qo је 


D» ы | SO LP N = 31 0x80 low power mode waiting time configure 
counter. 
Mean after counter overflow if it is no 
active action, low power will be assert. 


АР2ММ_50 АСТ! Cactive signal for matrix synchronize 
VE_SYNC_SEL select. 


0: do not synchronize Cactive. 
1:synchronize Cactive 
АР2ММ 50 ІР Е force into low-power state by software. 
ORCE 0: Do not force into low-power state 
1: force into low power state 
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АРгММ_50 LP E RW S/C 0х1 LOW-power mode enable, 
B 0: low power mode disable 
1: low power mode enable. 


5.28.1.4 AP2MM_S1_LPC_CTRL 
| 0х00000010 | AP2MM_S1_LPC_CTRL(0x00000405) AP2MM | AP2MM S1 LPC CTRL | .LPC CTRL 


0x00001010 AP2MM S1 LPC CTRL SET AP2MM и CTRL 


0x00002010 AP2MM_S1_LPC_CTRL CLR Avene өгіз ТЫРС. CTRL 


ИСИЕЛЕЛЕЗЕЗЕЛЕЗЕЗЕЛЗЕЗЕЗЕЛГЗЕЛЕЗЕЛЕЗ 


AP2MM_S1_LP_N 


Reserved UM 


ЕСІ БЕК. ЕСЕ 
пење || и ер СЗ ОСЗ ОС ОО СЗ ОСЗ ОСЗ ОС СЗ СЗ ОС 
ПЕС а С ИС БС СЕ рте 


- AP2MM_S1_LP_NUM 


| Type | 
Set/CIr 


AP2MM S1. LPC CTRL 


Field Name Type | Set/Cle | Reset Description 
ar Value 


[ww ата [RO [sc s ем 


AP2MM S1 LP М | [18: 3] RW S/C 0x80 low power mode waiting time configure 
UM counter. 
Mean after counter overflow if it is no 
active action, low power will be assert. 
АР2ММ S1 ACTI | [2] Cactive signal for matrix synchronize 
VE SYNC SEL select. 
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0: do not synchronize Cactive. 
оине о 


AP2MM_S1_LP_F | [1] RW S/C force into low-power state by software. 
ORCE 0: Do not force into low-power state 
1: force into low power state 


AP2MM S1 LP E RW S/C 0х1 LOW-power mode enable, 
B 0: low power mode disable 
1: low power mode enable. 


5.28.1.5 АР2ММ 52 [РС CTRL 
| 0х00000014 | AP2MM_S2_LPC_CTRL(0x00000405) AP2MM | AP2MM S2 LPC CTRL | LPC CTRL 


0x00001014 AP2MM S2 LPC CTRL SET РМ Er CTRL 


0x00002014 AP2MM S2 LPC CTRL CLR ~~“ 


ИСИЕЛЕЛЕЗЕЗЕЛЕЗЕЗЕЛЗЕЗЕЗЕЛГЗЕЛЕЗЕЛЕЗ 


AP2MM S2 LP № 


R 
eserved UM 


22 - __ 
Ел — poo 
(ВЕ БЕН EGET ЕР ЕЕС ЕСЕ ЕС ЕЕ ER ER RC RR 


- AP2MM_S2_LP_NUM 


So 
ЕТЕ = | 
вези | • [ |» С [о ПР Се О ml 1 


AP2MM_S2_LPC_CTRL 


Field Name Type | Set/Cle | Reset Description 
ar Value 


кэме СЕБЕ Бе [o ее 
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м | S2_LP_N | [18: 3] low power mode waiting time configure 
counter. 
Mean after counter overflow if it is no 
active action, low power will be assert. 


AP2MM_S2_ACTI Cactive signal for matrix synchronize 
VE_SYNC_SEL select. 


0: do not synchronize Cactive. 


1:synchronize Cactive 


AP2MM_S2_LP_F force into low-power state by software. 
ORCE 0: Do not force into low-power state 
1: force into low power state 


AP2MM S2 LP E LOW-power mode enable, 
B 0: low power mode disable 
1: low power mode enable. 


5.28.1.6 AP PUBO SLICE LPC CTRL 


0x00000018 АР PUBO SLICE LPC CTRL(0x00000405) | АР-РОВО SLICE LPC C 
AP PUBO SLICE LPC C 
0x00001018 АР PUBO SLICE LPC CTRL SET RET 


AP PUBO SLICE LPC C 
0x00002018 AP PUBO SLICE LPC CTRL CLR TRL CLR 


| вт |з1 | 30 | 20 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | ve | 17 | 16 | 


AP_PUBO_SLICE_ 
LP_NUM 


Reserved 


AP PUBO SLICE LP. NUM 


о O NNNM MM NNNM 
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| Резе: | о | о | о| о | о |" | о | о | о | о|о|о| ој“ | о] 


AP_PUBO_SLICE_LPC_CTRL 


Field Name Type | Set/Cle | Reset Description 
ar Value 
Беј (ЕР (| ПЕТ!” 


AP PUBO SLICE low power mode waiting time configure 
LP. NUM counter. 


Mean after counter overflow if it is no 
active action, low power will be assert. 


AP PUBO SLICE Cactive signal for matrix synchronize 
ACTIVE SYNC _ select. 


SEL 0: do not synchronize Cactive. 
1:synchronize Cactive 
AP PUBO SLICE force into low-power state by software. 
.LP FORCE 0: Do not force into low-power state 
1: force into low power state 
AP PUBO SLICE LOW-power mode enable, 
.LP ЕВ 0: low power mode disable 
1: low power mode enable. 


5.28.1.7 AP VSP PUBO LPC CTRL 


0x0000001C AP VSP PUBO LPC CTRL(0x00000405) АЕ-УЗЕ-РЧВО тее от 
0х0000101С AP. VSP PUBO LPC CTRL ЗЕТ d c E 


0x0000201C AP. VSP PUBO LPC СТВІ CLR AP_VSP_PUBO_LPC_CT 


ЕР ЦАР ИЕ ES ESSE ВЕ RR 


AP VSP PUBO L 


Reserved Р NUM 


AP. VSP. PUBO LP. NUM 
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L'INEREREREREN 


AP VSP PUBO LPC CTRL 


Field Name Type | Set/Cle | Reset Description 
аг Value 


CS | [о И 


AP VSP PUBO L - 8: 3] 0x80 low power mode waiting time configure 
P NUM counter. 
Mean after counter overflow if it is no 
active action, low power will be assert. 


AP VSP PUBO A Cactive signal for matrix synchronize 
CTIVE SYNC SE select. 


L 0: do not synchronize Cactive. 
1:synchronize Cactive 


AP_VSP_PUBO_L force into low-power state by software. 
P_FORCE 0: Do not force into low-power state 


1: force into low power state 


AP_VSP_PUBO_L 
P_EB 


LOW-power mode enable, 
0: low power mode disable 
1: low power mode enable. 


5.28.1.8 GLB BUS CLK GATE CTRL 


0x00000028 GLB BUS CLK GATE cTRL(ox00000000) | ФСВ-ВЏ5 СЕК САТЕ C 
0x00001028 GLB BUS CLK GATE CTRL SET MER ет на 


GLB BUS CLK GATE C 
0x00002028 GLB BUS CLK GATE CTRL CLR TRL CLR 


| Bit_| 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | ve | 17 | 16| 


Reserved 


Peel PPP PPP PP С ОСЗ ОС О СЗ СЗ 
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t |15|1а | 1з | 12 | п | ој о {в |7 о | 5 |4"|з|2|1| 0] 


ІР B | | 


e ЕЛЕЛЕЛЕЛС СТ е Ге Теге еге 


ET 


GLB BUS CLK GATE CTRL 


Field Name Type | Set/Cle | Reset Description 
ar Value 


тег С [sc qoo И 


pubcp- "cama. sof | [13] ВНИИ 
t gate d 

pubcp wcdma aut | [12] Reserved 
о gate en 

wtlcp wcdma soft | [11] RW S/C Reserved 
. gate dis 

wtlcp wcdma aut | [10] RW S/C Reserved 
о gate en 


eae 


| еземед ^ | | еземед ^ | |0 ___| Reseved __________ 


agcp_aon_soft_g в of I 
te_dis 

agcp aon auto g Reserved 
ate en 

wtlcp aon soft ga | [5] RW S/C Reserved 
te dis 

wtlcp aon auto g | [4] RW S/C Reserved 
ate en 

pubcp aon soft g | [3] RW S/C Reserved 
ate dis 

pubcp aon auto | [2] RW S/C Reserved 
gate en 

acd a al и 
en 
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5.28.1.9 AON МТХ ІР CFGO 


0х0000002С АОМ МТХ LP CTRLO(0xB6DAOO080) АОМ МТХ ІР CFGO 


0х0000102С AON_MTX_LP_CTRLO SET о 


0х0000202С AON_MTX_LP_CTRLO CLR айран суа 


EE See See e] en 
AO AO AO AO AO 


L L L L L 
О | и | и | ви | ви | и | ти | ви | ви | ви | пи | пи | ви | ви ти | о 
ІС [se | ве | ве [во | ве | ве | во | ве | во | ве | se | ве | ве | ве so [ве] 
ви ЕЕ | та | па | па | и | пој» |» |" [о ОЗ Е Е [о] 


AON_MTX_LP_NUM 


Type RW 


КОЗЕЗЕЗЕЗЕЗЕЗЕЗЕЗЕЗЕЗЕЗЕЗЕЗЕЗЕЗЕЗЕЗ 


AON_MTX_LP_CTRLO 
Field Name Type | Set/Cle | Reset Description 
аг Value 


AON_MTX_MO_L | [31] АМ/ S/C 0х1 LOW-power mode enable, 
P_EB 0: low power mode disable 
1: low power mode enable. 


AON MTX MOL | [80] RW S/C force into low-power state by software. 
P FORCE 0: Do not force into low-power state 

1: force into low power state 
AON MTX MO A | [29] RW S/C 0х1 Cactive signal for matrix synchronize 
CTIVE_SYNC_SE select. 
L "mmm 0: do not synchronize Cactive. 
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eee __ 


AON_MTX_M1_L 
P_EB 


AON MTX M1 L 
P FORCE 


AON MTX M1 А 
CTIVE SYNC SE 
L 


AON MTX M2 L 
P EB 


AON MTX M2 L 
P FORCE 


AON MTX M2 A 
CTIVE SYNC SE 
L 


AON MTX M3 L 
P EB 


AON MTX M3 L 
P FORCE 


AON MTX M3 A 
CTIVE SYNC SE 
L 


AON MTX МА | 
P EB 


AON MTX M4 L 
P FORCE 


AON MTX M4 A 
CTIVE SYNC SE 
L 


LOW-power mode enable, 
0: low power mode disable 
1: low power mode enable. 


force into low-power state by software. 
0: Do not force into low-power state 

1: force into low power state 

Cactive signal for matrix synchronize 
select. 

0: do not synchronize Cactive. 
1:synchronize Cactive 


LOW-power mode enable, 
0: low power mode disable 
1: low power mode enable. 


force into low-power state by software. 
0: Do not force into low-power state 

1: force into low power state 

Cactive signal for matrix synchronize 
select. 

0: do not synchronize Cactive. 
1:synchronize Cactive 


LOW-power mode enable, 
0: low power mode disable 
1: low power mode enable. 


force into low-power state by software. 
0: Do not force into low-power state 

1: force into low power state 

Cactive signal for matrix synchronize 
select. 

0: do not synchronize Cactive. 
1:synchronize Cactive 


LOW-power mode enable, 
0: low power mode disable 
1: low power mode enable. 


force into low-power state by software. 
0: Do not force into low-power state 

1: force into low power state 

Cactive signal for matrix synchronize 
select. 

0: do not synchronize Cactive. 
1:synchronize Cactive 
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АОМ MTX LP М | [15: 0] RW S/C 0x80 low power mode waiting time configure 
UM counter. 
Mean after counter overflow if it is no 
active action, low power will be assert. 


5.28.1.10 AON_MTX_LP_CFG1 
| 0x00000030 | AON_MTX_LP_CFG1(0xB6DB6DB4) | дом МТХІР СЕСТ | MTX_LP_CFG1 


0x00001030 AON_MTX_LP_CFG1 SET a MER СРОТ 


0х00002030 AON_MTX_LP_CFG1 CLR AON мт ср! 


ви [зт | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | zt | 20 | 19 | 18 | 17 | 16 | 


EL EL EL EL EL 
О | и | пи | ви | ви | и | и | ви | ви | и | ти | ви | ви | ми | ти пи] 
sever | se | ве [зе [е | ве | se | во | so] ве | se | во | ве [зе | ве | ве | so) 
ШІНЕНЕЛЕЛЕЛЕШЕЛЕЛЕЛЕЛЕЛЕЛЕНЕНЕЛЕНЕН 


Reserved 


L L L L L 
Те | ви | m ЕЕ 
scr |se [se] se | ве | ве | ве | so] ве | ве | ве | ве | ве [с | ве | se [| 


AON MTX LP CFG1 
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Field Name Type Set/Cle | Reset 
ar Value 
S/C 0х1 


AON_MTX_S9_LP 
_EB 


AON_MTX_S9_LP 
_FORCE 


AON_MTX_S9_A 
CTIVE_SYNC_SE 
L 


AON_MTX_S8_LP 
EB 


AON_MTX_S8_LP 
_FORCE 


AON_MTX_S8_A 
CTIVE_SYNC_SE 
L 


AON_MTX_S7_LP 
_EB 


AON_MTX_S7_LP 
_FORCE 


AON_MTX_S7_A 
CTIVE_SYNC_SE 
L 


AON_MTX_S6_LP 
EB 


AON_MTX_S6_LP 
_FORCE 


AON_MTX_S6_A 
CTIVE_SYNC_SE 
L 
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LOW-power mode enable, 
0: low power mode disable 
1: low power mode enable. 


force into low-power state by software. 
0: Do not force into low-power state 

1: force into low power state 

Cactive signal for matrix synchronize 
select. 

0: do not synchronize Cactive. 
1:synchronize Cactive 


LOW-power mode enable, 
0: low power mode disable 
1: low power mode enable. 


force into low-power state by software. 
0: Do not force into low-power state 

1: force into low power state 

Cactive signal for matrix synchronize 
select. 

0: do not synchronize Cactive. 
1:synchronize Cactive 


LOW-power mode enable, 
0: low power mode disable 
1: low power mode enable. 


force into low-power state by software. 
0: Do not force into low-power state 

1: force into low power state 

Cactive signal for matrix synchronize 
select. 

0: do not synchronize Cactive. 
1:synchronize Cactive 


LOW-power mode enable, 
0: low power mode disable 
1: low power mode enable. 


force into low-power state by software. 
0: Do not force into low-power state 

1: force into low power state 

Cactive signal for matrix synchronize 
select. 

0: do not synchronize Cactive. 
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AON MTX S5 LP 
.EB 


AON MTX S5 LP 
. FORCE 


AON MTX S5 A 
CTIVE SYNC SE 
L 


AON MTX S4 LP 
.EB 


AON MTX S4 LP 
. FORCE 


AON MTX S4 A 
CTIVE SYNC SE 
L 


AON MTX S3 LP 
EB 


AON MTX S3 LP 
. FORCE 


AON MTX S3 A 
CTIVE SYNC SE 
L 


AON MTX S2 LP 
.EB 


AON MTX S2 LP 
. FORCE 


AON MTX S2 A 
CTIVE SYNC SE 
L 


LOW-power mode enable, 
0: low power mode disable 
1: low power mode enable. 


force into low-power state by software. 
0: Do not force into low-power state 

1: force into low power state 

Cactive signal for matrix synchronize 
select. 

0: do not synchronize Cactive. 
1:synchronize Cactive 


LOW-power mode enable, 
0: low power mode disable 
1: low power mode enable. 


force into low-power state by software. 
0: Do not force into low-power state 

1: force into low power state 

Cactive signal for matrix synchronize 
select. 

0: do not synchronize Cactive. 
1:synchronize Cactive 


LOW-power mode enable, 
0: low power mode disable 
1: low power mode enable. 


force into low-power state by software. 
0: Do not force into low-power state 

1: force into low power state 

Cactive signal for matrix synchronize 
select. 

0: do not synchronize Cactive. 
1:synchronize Cactive 


LOW-power mode enable, 
0: low power mode disable 
1: low power mode enable. 


force into low-power state by software. 
0: Do not force into low-power state 

1: force into low power state 

Cactive signal for matrix synchronize 
select. 

0: do not synchronize Cactive. 
1:synchronize Cactive 
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AON_MTX_S1_LP LOW-power mode enable, 
EB 0: low power mode disable 
1: low power mode enable. 


AON_MTX_S1_LP force into low-power state by software. 
FORCE 0: Do not force into low-power state 
1: force into low power state 


АОМ МТХ 51 А Cactive signal for matrix synchronize 
CTIVE_SYNC_SE select. 


L 0: do not synchronize Cactive. 
1:synchronize Cactive 


AON МТХ М5 | LOW-power mode enable, 


P_EB 0: low power mode disable 


1: low power mode enable. 


АОМ МТХ М5 | force into low-power state by software. 
P_FORCE 0: Do not force into low-power state 
1: force into low power state 


AON_MTX_M5 A Cactive signal for matrix synchronize 
CTIVE_SYNC_SE select. 


L 0: do not synchronize Cactive. 
1:synchronize Cactive 


кые [пу [б [б [б је 


5.28.1.11 NIC400_TZMA_MTX_LPC_CTRL 


0x00000034 NIC400 TZMA MTX LPC СТВІ (0х00000405) | МСЛО0 ТаМА МТХ РС 
NIC400_TZMA_MTX_LPC 
0x00001034 NIC400 TZMA MTX LPC CTRL SET SETA SET 


NIC400 TZMA MTX LPC 
0x00002034 NIC400 TZMA MTX LPC CTRL CLR “CTRL CLR 


Еа espe ren e Ee ЕЕЕ E ЕЕ 


TZMA | ins LP N 
Reserved 


қа ұшсын 
нен nM Т 


TZMA MTX LP NUM 
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NIC400_TZMA_MTX_LPC_CTRL 


Field Name Type | Set/Cle | Reset Description 
аг Value 


стег [виз [qs жее И 


UM ile MTX_LP_N - 8: 3] 0x80 low power mode waiting time configure 
counter. 
Mean after counter overflow if it is no 
active action, low power will be assert. 


TZMA MTX ACTI Cactive signal for matrix synchronize 
VE SYNC SEL select. 


0: do not synchronize Cactive. 
1:synchronize Cactive 


TZMA_MTX_LP_F force into low-power state by software. 
ORCE 0: Do not force into low-power state 
1: force into low power state 


TZMA_MTX_LP_E LOW-power mode enable, 
B 0: low power mode disable 
1: low power mode enable. 


5.28.1.12 ВІА2АР SLICE LPC СТВІ 


0x00000054 BIA2AP SLICE LPC CTRL(0x00000405) indu i E 
0x00001054 BIA2AP SLICE LPC CTRL SET Ма 


0х00002054 BIA2AP SLICE LPC CTRL CLR шік ae 


| ew | st | 30 | 29 [ze | 27 | 26 | 25 | ze | 23 | 22 | 21 | 20 |19 | 1 | 17 | 16 


BIA2AP. SLICE LP 
мом 


= — 
ЕСІСІ Бек” О 
вољи | о | и о о а ОС а о С ОС ОС о СЗ С ЕЯ 
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БІА2АР SLICE ІР NUM 


Set/CIr 


BIA2AP SLICE LPC CTRL 


Field Name Type a Reset Description 
Value 


same [a e e СО [8 — — — — 


BIA2AP SLICE L - 8: 3] 0x80 low power mode waiting time configure 
P NUM counter. 
Mean after counter overflow if it is no 
active action, low power will be assert. 


BIA2AP SLICE A Cactive signal for matrix synchronize 
CTIVE SYNC SE select. 
L 


0: do not synchronize Cactive. 
1:synchronize Cactive 
BIA2AP SLICE L force into low-power state by software. 
P FORCE 0: Do not force into low-power state 
1: force into low power state 
BIA2AP SLICE L RW S/C 0х1 LOW-power mode enable, 
P_EB 0: low power mode disable 
1: low power mode enable. 


5.28.1.13 PUBCP2DSP_SLICE_LPC_CTRL 


0x00000058 PUBCP2DSP_SLICE_LPC_CTRL(0x00000405) ее 


PUBCP2DSP_SLICE_LP 
0x00001058 PUBCP2DSP_SLICE_LPC_CTRL SET I CTRL SET 


| 0х00002058 | PUBCP2DSP SLICE LPC CTRL CLR | PUBCP2DSP SLICE LP | SLICE LP 
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ee 
Ee с eee 


PUBCP2DSP SLI 
CE LP. NUM 


еј NN MM NNNM 


Reserved 


PUBCP2DSP SLICE LP NUM 


Set/CIr 


PUBCP2DSP SLICE LPC CTRL 


Field Name Type | Set/Cle | Reset Description 
ar Value 
застој [Ro [sc o [aeea — 


PUBCP2DSP SLI ; low power mode waiting time configure 
CE_LP_NUM counter. 


Mean after counter overflow if it is no 
active action, low power will be assert. 


PUBCP2DSP_SLI Cactive signal for matrix synchronize 


CE_ACTIVE_SYN select. 


C_SEL 0: do not synchronize Cactive. 


1:synchronize Cactive 
PUBCP2DSP_SLI force into low-power state by software. 
CE_LP_FORCE 0: Do not force into low-power state 

1: force into low power state 


PUBCP2DSP_SLI LOW-power mode enable, 
CE_LP_EB 0: low power mode disable 
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5.28.1.14 PUBCP2WCDMA_SLICE_LPC_CTRL 


PUBCP2WCDMA_SLICE_LPC_CTRL(0x0000040 | PUBCP2WCDMA_SLICE_ 
PUBCP2WCDMA_SLICE_ 
0x0000105C PUBCP2WCDMA_SLICE_LPC_CTRL SET LPC CTRL SET 


PUBCP2WCDMA_SLICE_ 
0x0000205C PUBCP2WCDMA_SLICE_LPC_CTRL CLR LPC CTRL СІН 


Ee И Sees 


PUBCP2WCDMA . 
SLICE ГР NUM 


еј NN ME MN 


Reserved 


PUBCP2WCDMA SLICE ІР NUM 


ЕЛЕНЕНЕШЕНЕН 


PUBCP2WCDMA_SLICE_LPC_CTRL 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Lese: ратта је [s [кееш — — — — — 


PUBCP2WCDMA | [18:3] RW S/C 0x80 low power mode waiting time configure 
SLICE LP NUM counter. 
Mean after counter overflow if it is no 
active action, low power will be assert. 
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PUBCP2WCDMA . Cactive signal for matrix synchronize 
SLICE ACTIVE S select. 
YNC SEL 0: do not synchronize Cactive. 


1:synchronize Cactive 


PUBCP2WCDMA . force into low-power state by software. 
SLICE LP FORC 
E 


0: Do not force into low-power state 
1: force into low power state 
PUBCP2WCDMA _ LOW-power mode enable, 

SLICE LP EB 0: low power mode disable 

1: low power mode enable. 


5.28.1.15 AON2PUBO SLICE LPC CTRL 


0x00000064 AON2PUBO SLICE LPC CTRL(0x00000405) | ^ONZPUBO SLICE. LPC- 
AON2PUBO SLICE LPC - 
0x00001064 AON2PUBO SLICE LPC CTRL SET ra get 


AON2PUBO SLICE LPC _ 
0x00002064 AON2PUBO SLICE LPC CTRL CLR CTRL CLR 


| ви |з1 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | ve | 17 | еј 


AON2PUBO SLIC 
E LP NUM 


Reserved 


AON2PUBO SLICE LP. NUM 


LINE ОЕ 
L-SEREREREREREEEREREREREREREREE ERES 


AON2PUBO SLICE (РС СТА 
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Field Name Type | Set/Cle | Reset Description 
аг Value 
Ге Е | ЕИ (ее _________ 


AON2PUBO SLIC low power mode waiting time configure 
E LP NUM counter. 
Mean after counter overflow if it is no 
active action, low power will be assert. 


AON2PUBO SLIC Cactive signal for matrix synchronize 
E ACTIVE SYNC select. 


SEL 0: do not synchronize Cactive. 


1:synchronize Cactive 
AON2PUBO SLIC force into low-power state by software. 
E LP FORCE 0: Do not force into low-power state 

1: force into low power state 


AON2PUBO SLIC LOW-power mode enable, 
E LP EB 0: low power mode disable 
1: low power mode enable. 


5.28.1.16 AON2PUBCP SLICE LPC CTRL 


0x0000006C AON2PUBCP SLICE LPC CTRL(0x00000405) | ^ONZPUBCT-SLICE. LP 
AON2PUBCP SLICE LP 
0x0000106C AON2PUBCP SLICE ІРС СТВІ SET Е 


AON2PUBCP_SLICE_LP 
0x0000206C AON2PUBCP_SLICE_LPC_CTRL CLR С CTRLCLR 


| ви | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | ve | 17 | 16 | 


AON2PUBCP_SLI 
CE_LP_NUM 


туре [om — 
за ы __|__-- _| 
РРА С ОЗ ОСЗ СЗ 
па | а | па | па С С » | С СЗ ОЕ [4] 


Reserved 


Е AON2PUBCP_SLICE_LP_NUM 
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ET 


Set/CIr 


AON2PUBCP SLICE LPC CTRL 


Field Name Type | Set/Cle | Reset Description 
ar Value 
mug [Ro [sc |o Reed — | 


AON2PUBCP SLI : low power mode waiting time configure 
CE LP NUM counter. 


Mean after counter overflow if it is no 
active action, low power will be assert. 


AON2PUBCP SLI Cactive signal for matrix synchronize 
CE ACTIVE SYN select. 


С SEL 0: do not synchronize Cactive. 
1:synchronize Cactive 
AON2PUBCP SLI force into low-power state by software. 
CE LP FORCE 0: Do not force into low-power state 
1: force into low power state 


AON2PUBCP SLI LOW-power mode enable, 
CE LP EB 0: low power mode disable 
1: low power mode enable. 


5.28.1.17 PUBCP2AON_SLICE_LPC_CTRL 


0x00000070 PUBCP2AON_SLICE_LPC_CTRL(0x00000405) | РОВОР2АОМ SLICE_LP 
PUBCP2AON SLICE LP 
0x00001070 PUBCP2AON SLICE LPC CTRLSET СЕТ 


PUBCP2AON_SLICE_LP 
0x00002070 PUBCP2AON_SLICE_LPC_CTRL CLR C CTRLCLR 


| ви |з1 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | ve | 17 | 16 | 


PUBCP2AON SLI 
CE LP. NUM 


| ge |15 | 1а | 1з | 12 | 1 | ој о | в| у | 6е | 5 јазот о 
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PUBCP2AON_SLICE_LP_NUM 


вези | [а По [о Ге 


PUBCP2AON_SLICE_LPC_CTRL 


Field Name Туре | Set/Cle | Reset Description 
ar Value 
Gump [Ro [sc fo [aeea — 


PUBCP2AON SLI : low power mode waiting time configure 
CE_LP_NUM counter. 


Mean after counter overflow if it is no 
active action, low power will be assert. 


PUBCP2AON_SLI Cactive signal for matrix synchronize 
CE_ACTIVE_SYN select. 


C SEL 0: do not synchronize Cactive. 
1:synchronize Cactive 
PUBCP2AON SLI force into low-power state by software. 
CE LP FORCE 0: Do not force into low-power state 
1: force into low power state 
PUBCP2AON SLI LOW-power mode enable, 
CE LP EB 0: low power mode disable 
1: low power mode enable. 


5.28.1.18 WTLCP2AON SLICE LPC CTRL 


0x00000074 WTLCP2AON SLICE LPC CTRL(0x00000405) LU 


WTLCP2AON SLICE LP 
0x00001074 WTLCP2AON SLICE LPC CTRL SET E CTRL SET 


| 0х00002074 | WTLCP2AON_SLICE_LPC_CTRL CLR | WTLCP2AON SLICE LP | | SLICE LP 
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C_CTRL CLR 


И. 
Ee Se ee а re eps fe E] 


WTLCP2AON SLI 
CE LP NUM 


еј NE NM NNNM 


Reserved 


WTLCP2AON SLICE LP NUM 


Set/CIr 


WTLCP2AON SLICE ІРС CTRL 


Field Name Type | Set/Cle | Reset Description 
ar Value 
застој [Ro [sc o [ем — o 


WTLCP2AON SLI қ low power mode waiting time configure 
CE_LP_NUM counter. 


Mean after counter overflow if it is no 
active action, low power will be assert. 


WTLCP2AON SLI Cactive signal for matrix synchronize 


CE ACTIVE SYN select. 


C SEL 0: do not synchronize Cactive. 


1:synchronize Cactive 
WTLCP2AON SLI force into low-power state by software. 
CE LP FORCE 0: Do not force into low-power state 

1: force into low power state 


WTLCP2AON SLI LOW-power mode enable, 
CE LP EB 0: low power mode disable 
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5.28.1.19 AP2CAM_SLICE_LPC_CTRL 


0x00000078 AP2CAM_SLICE_LPC_CTRL(0x00000405) == аи 
0x00001078 AP2CAM SLICE LPC CTRL SET йды: fare eee 


0x00002078 AP2CAM SLICE LPC CTRL CLR АРБАН ГИ ди 


ШШЕ ЕЕ ЕСЕ pes re ЕЕ e re een ea 


AP2CAM SLICE L 
Р NUM 


еј NN ME MN 


Reserved 


AP2CAM SLICE. LP. NUM 


Set/CIr 


AP2CAM SLICE LPC CTRL 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Lese: [эп [б sc s [кееш — — — — — — 


AP2CAM SLICE | [18:3] RW S/C 0x80 low power mode waiting time configure 
LP NUM counter. 
Mean after counter overflow if it is no 
active action, low power will be assert. 
AP2CAM SLICE [2] Cactive signal for matrix synchronize 
ACTIVE SYNC S select. 
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0: do not synchronize Cactive. 
1:synchronize Cactive 
AP2CAM_SLICE_ force into low-power state by software. 
0: Do not force into low-power state 


LP_FORCE 


1: force into low power state 
AP2CAM SLICE __ LOW-power mode enable, 
LP EB 0: low power mode disable 

1: low power mode enable. 


5.28.1.20 VSP2PUBO SLICE LPC CTRL 


0x0000008C VSP2PUBO SLICE LPC CTRL(0x00000405) | VSP2PUBO ЗИСЕ LPC.- 
VSP2PUBO SLICE LPC - 
0x0000108C VSP2PUBO SLICE LPC CTRL SET ВЕ УС 


VSP2PUBO SLICE LPC 
0x0000208C VSP2PUBO SLICE LPC CTRL CLR CTRL CLR 


| ew | st | 30 | 29 | 28 | 27 | 26 | 25 | ze 23 | 22 | 21 | 20 | wo | 18 | 17 | 16 


VSP2PUBO SLICE 
_LP_NUM 


Reserved 


VSP2PUBO SLICE LP. NUM 


аве o о оо 


VSP2PUBO SLICE LPC CTRL 


[Fieianame [в [туре [Seis Reset | Description | 
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а ао 
сем” није је T — — — — 


VSP2PUBO SLIC : 8: 3] 0x80 low power mode waiting time configure 
E LP NUM counter. 
Mean after counter overflow if it is no 
active action, low power will be assert. 


VSP2PUBO SLIC Cactive signal for matrix synchronize 
E ACTIVE SYNC select. 
. SEL 


0: do not synchronize Cactive. 
1:synchronize Cactive 
VSP2PUBO SLIC force into low-power state by software. 
E LP FORCE 0: Do not force into low-power state 

1: force into low power state 
VSP2PUBO SLIC LOW-power mode enable, 
E LP EB 0: low power mode disable 
1: low power mode enable. 


5.28.1.21 CAM2PUBO SLICE LPC CTRL 


0x00000090 CAM2PUBO SLICE LPC CTRL(ox00000405) | САМ2РОВО SLICE. LPC- 
CAM2PUBO SLICE LPC 
0x00001090 CAM2PUBO SLICE LPC CTRL SET emis 


CAM2PUBO SLICE LPC _ 
0x00002090 CAM2PUBO SLICE LPC CTRL CLR CTRL CLR 


| ви |з1 | 30 | 20 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | ve | 17 | 16 | 


CAM2PUB0_SLIC 
E_LP_NUM 


Reserved 


CAM2PUB0_SLICE_LP_NUM 
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ЕСЕН 


CAM2PUBO SLICE LPC СТА 


Field Name Type | Set/Cle | Reset Description 
ar Value 
EIS (ЕБ И е 


CAM2PUBO SLIC low power mode waiting time configure 
E LP NUM counter. 


Mean after counter overflow if it is no 
active action, low power will be assert. 


CAM2PUBO SLIC Cactive signal for matrix synchronize 
E ACTIVE SYNC select. 


-SEL 0: do not synchronize Cactive. 
1:synchronize Cactive 
CAM2PUBO SLIC force into low-power state by software. 
E LP FORCE 0: Do not force into low-power state 
1: force into low power state 
CAM2PUBO SLIC LOW-power mode enable, 
E LP EB 0: low power mode disable 
1: low power mode enable. 


5.28.1.22 GPU2PUBO SLICE LPC CTRL 


0x00000094 GPU2PUBO SLICE LPC CTRL(0x00000405) | GPUZPUBO БИ СЕ LPC.- 
GPU2PUBO SLICE LPC - 
0x00001094 GPU2PUBO SLICE LPC СТВІ SET EE 


GPU2PUBO SLICE LPC _ 
0x00002094 GPU2PUBO SLICE LPC CTRL CLR CTRL CLR 


| Bit_| 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | ve | 17 | 16 | 


GPU2PUBO SLIC 


Reserved E LP. NUM 


GPU2PUBO SLICE LP NUM 


PU PU 
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ET 


Set/CIr 


GPU2PUBO SLICE LPC CTRL 


Field Name Type | Set/Cle | Reset Description 
аг Value 


Lese: ea sc [s — Reews — — — — — 


GPU2PUBO SLIC | [18: 3] 0x80 low power mode waiting time configure 
E LP NUM counter. 
"LEO Mean after counter overflow if it is no 
active action, low power will be assert. 
GPU2PUBO SLIC Cactive signal for matrix synchronize 
E ACTIVE SYNC select. 
-SEL 0: do not synchronize Cactive. 
1:synchronize Cactive 
GPU2PUBO SLIC force into low-power state by software. 
E LP FORCE 0: Do not force into low-power state 
1: force into low power state 
GPU2PUBO SLIC RW S/C 0х1 LOW-power mode enable, 
E_LP_EB 0: low power mode disable 
1: low power mode enable. 


5.28.1.23 BIA_PUBO_X2X_LPC_CTRL 


0x00000098 BIA_PUBO_X2X_LPC_CTRL(0x00000405) BIA. РОВО Х2Х ІРС СТ 
0x00001098 BIA PUBO X2X LPC CTRL SET о 


0х00002098 BIA PUBO X2X LPC CTRL CLR BIA PUBO УК аи 


| ew | st | 30 | 29 [ze | 27 | 26 | 25 | ze | 23 | 22 | 21 | 20 | wo | 18 | 17 | 16 


Reserved BIA PUBO X2X L 
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с +} со | 
= | е | ~ 
ЕСІ 9 | 
РА У СЗ С С 
ЕЛЕЛЕЛЕЛЕЛЕНЕЛЕНЕЛЕН 


BIA PUBO X2X LP. NUM 


E 
ава | 


ВА PUBO X2X LPC СТА 


Field Name Type | Set/Cle | Reset Description 
ar Value 
[eee [этно [ас |o |е | 


BIA PUBO X2X L Р low power mode waiting time configure 
P NUM counter. 
Mean after counter overflow if it is no 
active action, low power will be assert. 


BIA PUBO X2X A Cactive signal for matrix synchronize 
CTIVE SYNC SE select. 


0: do not synchronize Cactive. 
1:synchronize Cactive 
BIA PUBO X2X L force into low-power state by software. 
P FORCE 0: Do not force into low-power state 
1: force into low power state 
BIA PUBO X2X L LOW-power mode enable, 
P EB 0: low power mode disable 
1: low power mode enable. 


L 


5.28.1.24WTL ACC PUBO SLICE LPC CTRL 


0x0000009C WTL ACC PUBO SLICE LPC CTRL(0x0000040 | WTL ACC PUBO SLICE 
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| LPC CTRL | CTRL 


WTL mnm PUBO SLICE 
0x0000109C WTL ACC PUBO SLICE LPC CTRL SET “LPC СТВІ SET 


WTL ACC PUBO SLICE 
0x0000209C WTL ACC PUBO SLICE LPC CTRL CLR “LPC CTRLCLR 


| ви |з1 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 2o | 19 | ve | 17 | 16 | 


WTL_ACC_PUBO_ 
SLICE_LP_NUM 


еј еј чо 


Reserved 


- WTL ACC PUBO SLICE LP NUM 


Set/CIr 


WTL ACC PUBO SLICE LPC СТА 


Field Name Type | Set/Cle | Reset Description 
аг Value 


Lese: ратта [б је б [кее — — — — _ 


WTL ACC РЏВО | [18: 3] RW S/C 0x80 low power mode waiting time configure 
SLICE LP. NUM counter. 
Mean after counter overflow if it is no 
active action, low power will be assert. 


WTL ACC PUBO | [2] RW S/C 0х1 Cactive signal for matrix synchronize 
_SLICE_ACTIVE_ select. 
SYNC_SEL 0: do not synchronize Cactive. 
1:synchronize Cactive 
WTL_ACC_PUBO | [1] force into low-power state by software. 
SLICE LP. FOR 
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CE 0: Do not force into low-power state 
1: force into low power state 


WTL_ACC_PUBO RW S/C 0х1 LOW-power mode enable, 
_SLICE_LP_EB 0: low power mode disable 
1: low power mode enable. 


5.28.1.25 WTL DSP PUBO SLICE LPC CTRL 


WTL DSP PUBO SLICE LPC CTRL(0x0000040 | WTL DSP PUBO SLICE . 
WTL DSP PUBO SLICE - 
0x000010A0 WTL DSP PUBO SLICE LPC CTRL SET LPC CTRL SET 


WTL DSP PUBO SLICE | 
0x000020A0 WTL DSP PUBO SLICE LPC CTRL CLR LPC CTRLCLR 


| Bit_| 31 | 30 | 20 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | zt | 20 | 19 | ve | 17 | 16 | 


WTL_DSP_PUBO_ 
SLICE_LP_NUM 


Reserved 


WTL DSP PUBO SLICE LP NUM 


[scr | О MM NN 
ем | [о | Бо О ОС ОС О О ОС ОС ОС 


WTL_DSP_PUBO_SLICE_LPC_CTRL 


Field Name Type | Set/Cle | Reset Description 
аг Value 


кэме отта sc ГБ еее 
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WTL_DSP_PUBO_ 5 low power mode waiting time configure 
SLICE_LP_NUM counter. 


Mean after counter overflow if it is no 
active action, low power will be assert. 


WTL_DSP_PUBO_ Cactive signal for matrix synchronize 
SLICE ACTIVE S select. 


YNC SEL 0: do not synchronize Cactive. 
1:synchronize Cactive 


WTL DSP PUBO force into low-power state by software. 
SLICE_LP_FORC 0: Do not force into low-power state 


1: force into low power state 
WTL_DSP_PUBO_ LOW-power mode enable, 
SLICE_LP_EB 0: low power mode disable 

1: low power mode enable. 


5.28.1.26 AON_PUBO_AB_LPC_CTRL 


0x000000A4 AON PUBO AB LPC CTRL(0x00000405) AON PUBO АВ ГРС CT 
0x000010A4 AON PUBO AB LPC CTRL SET ME = праска 


0x000020A4 AON PUBO AB LPC CTRLCLR ccr вани 


| ви |з1 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | zo | 19 | ve | 17 | 16 | 


AON PUBO AB | 
P. NUM 


Reserved 


AON PUBO AB LP NUM 


[scr | NNNM MM NNNM 
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AON_PUBO_AB_LPC_CTRL 


Field Name Type | Set/Cle | Reset Description 
ar Value 
pump [Ro [sc fo [ем — 


AON PUBO AB L : low power mode waiting time configure 
P NUM counter. 


Mean after counter overflow if it is no 
active action, low power will be assert. 


AON PUBO AB A Cactive signal for matrix synchronize 
CTIVE SYNC SE select. 
L 


0: do not synchronize Cactive. 
1:synchronize Cactive 
AON PUBO AB L force into low-power state by software. 
P FORCE 0: Do not force into low-power state 
1: force into low power state 
AON PUBO АВ | LOW-power mode enable, 
P EB 0: low power mode disable 
1: low power mode enable. 


5.29 PMU control register 


5.29.1 AON ТОР РМО АРВ RF Register Address Map 
Base address: 0xE42B0000 

Base address(Set Reg): 0хЕ42В1000 

Base address(Clear Reg): 0xE42B2000 


0x0024 PD_AGCP_SYS_PWR_CFG PD_AGCP_SYS_PWR_CFG 
0x0028 PD WTLCP LTE P4 PWR CFG | PD WTLCP LTE P4 PWR CFG 
0x002C PD WTLCP TGDSP РМА СЕС | PD WTLCP TGDSP РМА СЕС 


0x0030 PD WTLCP HUSGE B PWR CF | PD WTLCP HUSGE B PWR CFG 
G 
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0x0038 PD_GPU_PHANTOM_PWR_CFG | PD GPU PHANTOM PWR CFG1 
1 

0x003C PD GPU PHANTOM PWR CFG | PD GPU PHANTOM PWR CFGO 
0 


0x0098 PD WTLCP HUSGE A PWR CF | PD WTLCP НОЗСЕ A РМА СЕС 
G 
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ГЕШ PD_PUBCP_SYS_CORE_INT_DI | PD_PUBCP_SYS_CORE_INT_DISABLE 
SABLE 

0x01A8 PD_WTLCP_TGDSP_CORE_INT | PD_WTLCP_TGDSP_CORE_INT_DISABLE 
_DISABLE 

0x01AC PD_AGCP_DSP_CORE_INT_DIS | PD_AGCP_DSP_CORE_INT_DISABLE 
ABLE 

0x01B0 PD WTLCP LDSP CORE INT PD WTLCP LDSP. CORE INT DISABLE 
DISABLE 


0x0224 POWER SWITCH ACK D STAT | POWER SWITCH ACK D STATUSO 
USO 

0х022С POWER_SWITCH_ACK_M_STAT | POWER_SWITCH_ACK_M_STATUSO 
USO 


0x0234 CGM_PMU_SEL_CFG CGM_PMU_SEL_CFG 
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0x0238 WTLCP_TGDSP_WAKEUP_SOU | WTLCP_TGDSP_WAKEUP_SOURCE_ENO 
RCE_ENO 

0х023С AGCP_DSP_WAKEUP_SOURCE | AGCP_DSP_WAKEUP_SOURCE_ENO 
_ENO 

0x0240 WTLCP LDSP WAKEUP SOUR |WTLCP LDSP WAKEUP SOURCE ENO 
CE ENO 

0x0244 WTLCP SYS WAKEUP SOURC |WTLCP SYS WAKEUP SOURCE ENO 
E ENO 

0x0248 CM4 SYS WAKEUP SOURCE  |CM4 SYS WAKEUP SOURCE ENO 
ENO 

0x024C СМ4 SYS WAKEUP SOURCE | СМ4 SYS WAKEUP SOURCE ЕМІ 
EN1 

0x0250 PUBCP CR5 WAKEUP SOURC | PUBCP CR5 WAKEUP SOURCE ENO 
E ENO 

0x0254 BASEIA WAKEUP. SOURCE. EN | BASEIA WAKEUP. SOURCE ЕМО 
0 

0x0258 BASEIA WAKEUP. SOURCE. EN | BASEIA WAKEUP SOURCE ЕМІ 
1 

0x025C BASEIA WAKEUP. SOURCE. EN | BASEIA WAKEUP. SOURCE ЕМ2 
2 

0x0260 BASEIA WAKEUP. SOURCE. EN | BASEIA WAKEUP. SOURCE ЕМЗ 
3 

0x0268 PD PUBCP SYS SHUTDOWN | PD PUBCP SYS SHUTDOWN MARK STATUS 
MARK STATUS 

0x026C PD AGCP SYS SHUTDOWN M | PD АССР 5Ү5 SHUTDOWN MARK. STATUS 
ARK STATUS 

0x0270 PD WTLCP. (ТЕ P4 SHUTDOW | PD WTLCP LTE P4 SHUTDOWN MARK STAT 
N MARK STATUS US 

0x0274 PD WTLCP TGDSP SHUTDOW | PD WTLCP TGDSP SHUTDOWN MARK STAT 
N MARK, STATUS US 

0x0278 PD TOP SHUTDOWN MARK S | PD TOP. SHUTDOWN MARK STATUS 
TATUS 

0x027C PD WTLCP HUS3GE B SHUTDO | PD WTLCP. HU3GE В SHUTDOWN MARK ST 
WN MARK STATUS ATUS 

0x0280 PD AP SYS SHUTDOWN MAR |PD AP SYS SHUTDOWN MARK STATUS 
K STATUS 

0x0284 PD ОРУ PHANTOM SHUTDOW | PD СРО РНАМТОМ SHUTDOWN MARK STAT 
N MARK STATUS US 

0x0288 PD AGCP DSP SHUTDOWN M | PD АССР DSP SHUTDOWN MARK STATUS 
ARK STATUS 


0x028C PD PUBO SYS SHUTDOWN M | PD PUBO SYS SHUTDOWN MARK STATUS 
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0х0290 PD_WTLCP_LTE_P1_SHUTDOW | PD_WTLCP_LTE_P1_SHUTDOWN_MARK_STAT 
N_MARK_STATUS US 

0x0294 PD VSP SYS SHUTDOWN MA | PD VSP SYS SHUTDOWN MARK STATUS 
RK STATUS 

0x0298 PD WTLCP LDSP SHUTDOWN | PD WTLCP LDSP SHUTDOWN MARK STATU 
. MARK STATUS S 

0x029C PD GPU TOP SHUTDOWN MA | PD GPU TOP SHUTDOWN MARK STATUS 
RK STATUS 

0x02A0 PD РЏВ1 SYS SHUTDOWN M | PD PUB1 SYS SHUTDOWN. MARK, STATUS 
ARK STATUS 

0x02A4 PD WTLCP TD SHUTDOWN M | PD WTLCP TD SHUTDOWN MARK STATUS 
ARK STATUS 

0x02A8 PD BIA SHUTDOWN MARK ST | PD ВА SHUTDOWN MARK STATUS 
ATUS 

0x02AC PD WTLCP LTE P3 SHUTDOW | PD WTLCP LTE P3 SHUTDOWN MARK STAT 
N MARK STATUS US 

0x02B0 PD WTLCP SYS SHUTDOWN | PD_WTLCP_SYS_SHUTDOWN_MARK_STATUS 
MARK STATUS 

0x02B4 PD ISP. ТОР SHUTDOWN MAR | PD ISP TOP. SHUTDOWN MARK, STATUS 
K STATUS 

0x02B8 PD WTLCP LTE P2 SHUTDOW | PD WTLCP LTE P2 SHUTDOWN MARK STAT 
М MARK STATUS US 

0x02BC PD_VSP_CORE_SHUTDOWN_M | PD_VSP_CORE_SHUTDOWN_MARK_STATUS 
ARK_STATUS 

0x02C0 PD CAM SYS SHUTDOWN MA | PD CAM SYS SHUTDOWN MARK STATUS 
RK STATUS 

0х02С4 PD_WTLCP_HU3GE_A_SHUTDO | PD_WTLCP_HU3GE_A_SHUTDOWN_MARK_ST 
WN_MARK_STATUS ATUS 
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5.29.1.1 PD TOP PWR СЕС 


KNEIEIEIEIEZEIESEIEIEIEREIEIEEZES 


= 4: d 


туре че ee I 8 — 


| Name | PD TOP PWR ON SEQ DLY PD TOP ISO ON DLY 
Type 


PD TOP PWR CFG 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Lese: јет [эб Гр _ 
с comu E EE 
ее [es јо је б | — — — — — — —] 


PD TOP FORCE | [25] RW S/C Force Power Domain 'PD TOP' 

. SHUTDOWN SHUTDOWN. Only effective when 
'PD TOP AUTO SHUTDOWN ЕМ de- 
asserted. 


PD TOP AUTO | [24] Enable Power Domain 'PD_TOP' 

SHUTDOWN EN automatically Power-off when ар sys 
into Deep Sleep. 0 : Power Domain 
SHUTDOWN by 
'PD TOP FORCE SHUTDOWN. 1 : 
Power domain Automatically 
SHUTDOWN when ap sys enter Deep 
Sleep or PD TOP automatically enter 
deep sleep mode. 
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PD_TOP_PWR_O | [23:16] | RW S/C 0x20 Delay time for 'PD_TOP' from turn 

N_DLY power switch to asserting power reset in 
power up process. With unit of 30us 
(when PMU clock is 32K) or 
0.25us*PWR_ST_CLK_DIV_CFG (when 
PMU clock is 4M). 


PD_TOP_PWR_O | [15: 8] RW 5/С Delay time for "РО ТОР from Powering 

N SEQ DLY up to turn on power switch in power up 
process 

PD TOP ISO ON | [7: 0] RW S/C 0x24 Delay time for 'PD TOP' from enable 

_DLY isolation cell to turn-off power switch 

5.29.1.2 РО AON SYS PWR_CFG 


0x0000001C PD AON SYS PWR CFG(0x05000000) Pe a^ de РР 
0x0000101C PD AON SYS PWR CFG SET Г diii 


0x0000201C PD AON SYS PWR CFG CLR ЫМ con 


ИЛШЕЛЕЛЕЛЕЗЕЛЕЗЕЛЕЗЕЗЕЗЕЛЕЛЕЗЕЗЕЗЕЗ 


4-) ЕЕ 


ЕСЭ е [еее = О 


PD_AON_SYS_PWR_ON_SEQ_DLY PD_AON_SYS_ISO_ON_DLY 


>= [ROSE] [sf] И 
L'INSEREREREREREREREREREREREREREREN 


PD AON SYS PWR CFG 


анато вк [ Type [Seite] Reset | Description 
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а ао 
a 
еее [mo [б fo | | 


OR 


PD_AON_SYS_F [25] RW S/C Force Power Domain 'PD AON SYS' 

ORCE SHUTDO SHUTDOWN. Only effective when 

WN 'PD AON SYS AUTO SHUTDOWN E 
N' de-asserted. 


PD AON SYS А | [24] RW S/C 0х1 Enable Power Domain РО АОМ SYS' 

UTO_SHUTDOW automatically Power-off when wtlcp sys 

N_EN into Deep Sleep. 0 : Power Domain 
SHUTDOWN by 
'PD AON SYS FORCE SHUTDOWN. 
1 : Power domain Automatically 
SHUTDOWN when wtlcp sys enter 
Deep Sleep or PD. AON SYS 
automatically enter deep sleep mode. 


PD AON SYS P (23:16) | RW S/C Delay time for 'PD AON SYS' from 

WR ON DLY turn power switch to asserting power 
reset in power up process. With unit of 
30us (when PMU clock is 32K) or 
0.25us*PWR ST СІК DIV СЕС (when 
PMU clock is 4M). 

PD AON SYS P [15: 8] RW S/C Delay time for PD AON SYS' from 

WR ON SEQ DL Powering up to turn on power switch in 

Y power up process 

PD AON SYS IS |[7:0] RW S/C Delay time for РО AON SYS' from 

O ON DLY enable isolation cell to turn-off power 
switch 

5.29.4.3 PD PUBCP SYS PWR CFG 


0x00000020 PD PUBCP SYS PWR CFG(0x0220581C) duci ана 
PD PUBCP SYS PWR- 
0x00001020 PD PUBCP SYS PWR CFG SET CFG SET 


PD PUBCP SYS PWR 
0x00002020 PD PUBCP SYS PWR CFG CLR CFG CLR 


Jm mE 
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OW TD | ро 

М. ow | мм 

EN м | Е 
М 


w| o [e pe С | [| чо 


висе | se ЕЧ [se se] =e | 


5/С 


| ви | 15 | 14] 1з | 12 rj пој je | [е [о [е [з ЕЛЕШЕ 


PD PUBCP SYS PWR ON SEQ DLY PD PUBCP SYS ISO ON DLY 
Type 


PD PUBCP SYS PWR CFG 


Field Name Type | Set/Cle | Reset Description 
ar Value 


е ЕЕ фер | — — — — — — 


PD PUBCP SYS | [28] RW S/C pd pubcp sys debug shutdown enable 
 DBG SHUTDOW 
N EN 


hee: _ [en је se | | — — — — _ 
hee: fea mo је б | — — — — — — — 


PD PUBCP SYS | [25] RW S/C 0х1 Force Power Domain 'PD PUBCP SYS' 

FORCE SHUTD SHUTDOWN. Only effective when 

OWN 'PD PUBCP SYS AUTO SHUTDOWN 
. EN' de-asserted. 


PD PUBCP SYS | [24] RW S/C Enable Power Domain 
AUTO SHUTDO РО PUBCP . SYS' automatically Power- 
WN EN off when pubcp sys into Deep Sleep. 0 : 
Power Domain SHUTDOWN by 
'PD PUBCP SYS FORCE SHUTDOW 
N. 1 : Power domain Automatically 
SHUTDOWN when pubcp sys enter 
Deep Sleep or PD PUBCP SYS 
automatically enter deep sleep mode. 
PD PUBCP SYS |[23:16] | RW S/C 0x20 Delay time for РО PUBCP SYS' from 
PWR ON рҮ turn power switch to asserting power 
reset in power up process. With unit of 
30us (when PMU clock is 32K) or 
0.25us*PWR ST CLK DIV СЕС (when 
PMU clock is 4M). 
PD PUBCP SYS | [15: 8] 0x58 Delay time for PD PUBCP SYS' from 
Bv ON SEQ Powering up to turn on power switch in 
power up process 
PD PUBCP SYS | [7: 0] 0х1с Delay time for 'PD PUBCP SYS' from 
150 ON DLY enable isolation cell to turn-off power 
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5.29.1.4 PD_AGCP_SYS PWR_CFG 


0х00000024 PD AGCP SYS PWR CFG(0x0220581C) шамасы Э РИА С 
0х00001024 PD АССР SYS PWR CFG SET cc онн 


0x00002024 PD AGCP SYS PWR CFG CLR pnt ee ae 


Е ЕЕ ES EG EE ЕСЕ ЕЕС ЕС a ша 


4- Reserved PD_AGCP_SYS_PWR_ON_DLY 


те Ee Ee E — —— 


ој „е. 
вени ШШШ > ШИШ NISI |» | • | о | о | о] 
Ee PII [TS EG Е EE ОВО e Е Е 8 


PD AGCP SYS PWR ON SEQ DLY PD AGCP SYS ISO ON DLY 


Type RW 


PD AGCP SYS PWR CFG 


Field Name Type | Set/Cle | Reset Description 
ar Value 


кемеа [эз Геј | — — — — — — — 


PD AGCP SYS  |[28] RW S/C Back door register, not used now 
DBG SHUTDOW 
N EN 


ЕЕ ЕИ ERN 
PD AGCP SYS | [25] пын door register, not used now 
FORCE SHUTDO 
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PD AGCP SYS | [24] RW S/C Back door register, not used now 
AUTO_SHUTDO 

WN_EN 

PD AGCP SYS | [23: 16] | RW S/C 0x20 Back door register, not used now 
PWR ON DLY 


bun erro E [15: 8] 0x58 Back door register, not used now 
P ОМ SEQ D 

PD ORE Ss- | Еее ен БІН Back door register, not used now 
SO O 


5.29.1.5 PD WTLCP LTE P4 PWR CFG 


0x00000028 PD WTLCP LTE P4 PWR CFG(ox0220980C) | РО-ИТЕСР ЕТЕ Ра РМ 
PD WTLCP LTE P4 PW 
0x00001028 PD WTLCP LTE P4 PWR CFG SET b а. 


PD WTLCP LTE P4 PW 
0x00002028 PD WTLCP LTE P4 PWR CFG CLR R CFG CLR 


ЕСІН НЕСЕ a eS НОЕ 


l 3 Reserved = П PD WTLCP LTE P4 PWR ON DLY 


ЕСЖ Ee Te e e p E— —BR— —— 


of „е. 
са пшпш ТЕТІ о | о | о | о | о] 
| ви | 15 | 14 | 1з | 12 | "| пој о je | 7 [е | 5 | 4|з|2 |!| о] 


PD WTLCP LTE P4 PWR ON SEQ рҮ PD WTLCP LTE P4 ISO ON DLY 


RW 


PD WTLCP LTE P4 PWR CFG 
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Field Name Type | Set/Cle | Reset Description 
ar Value 


С ora реј 


PD_WTLCP_LTE_ = €Q— wtlep_ Ite p4 debug shutdown 
P4 DBG SHUTD enable 
OWN EN 


meme СЕ o s ја 


PD WTLCP (ТЕ. = pn Power Domain 
Р4 ЕОВСЕ 5НЏ РО WTLCP (ТЕ РА SHUTDOWN. 
TDOWN Only effective when 
'PD WTLCP LTE P4 AUTO SHUTDO 
WN EN' de-asserted. 


PD WTLCP LTE | [24] RW S/C Enable Power Domain 

P4 AUTO SHUT РО WTLCP ТЕ РА automatically 

DOWN EN Power-off when wtlcp sys into Deep 
Sleep. 0: Power Domain SHUTDOWN 
by 
РО WTLCP LTE P4 FORCE SHUTD 
OWN. 1 : Power domain Automatically 
SHUTDOWN when wtlcp sys enter 
Deep Sleep or PD WTLCP LTE P4 
automatically enter deep sleep mode. 

PD WTLCP (ТЕ | [23:16] | RW S/C 0x20 Delay time for 'PD WTLCP LTE P4' 

P4 PWR ON DL from turn power switch to asserting 

Y power reset in power up process. With 
unit of 30us (when PMU clock is 32K) or 
0.25us*PWR ST СІК DIV CFG (when 
PMU clock is 4M). 

PD WTLCP LTE | [15: 8] RW S/C 0x98 Delay time for PD WTLCP (ТЕ P4' 

P4 PWHR ON SE from Powering up to turn on power 

Q DLY Switch in power up process 

PD WTLCP LTE | [7: 0] RW S/C Oxc Delay time for 'PD WTLCP LTE P4' 

P4 ISO ON DLY from enable isolation cell to turn-off 
power switch 

5.29.1.6 PD WTLCP TGDSP PWR CFG 


0x0000002C PD WTLCP TGDSP PWR CFG(0x0220C800) о 
PD_WTLCP_TGDSP_PW 
0x0000102C PD_WTLCP_TGDSP_PWR_CFG SET В СЕС SET 


PD_WTLCP_TGDSP_PW 
0x0000202C PD_WTLCP_TGDSP_PWR_CFG CLR В CFG CLR 


БС Е АНЕ a ES EC CR T 


- И 
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PD_WTLCP_TGDSP_PWR_ON_SEQ_DLY 


пате 
ef | 
sover | ВЕП зе [5 [88 зе [55] 
вези | Delete С • Ро Ро о С Е КЕ ер С 


PD_WTLCP_TGDSP_PWR_CFG 


Field Name Type | Set/Cle | Reset Description 
ar Value 


кемеа аю фер | OOS 


PD_WTLCP_TGD | [28] RW S/C pd wtlcp tgdsp debug shutdown enable 
SP DBG SHUTD 
OWN EN 


PD WTLCP TGD | [27] RW S/C Switch control for pd wtlcp tgdsp 

SP PD SEL power. 0: pd wtlcp tgdsp domain power 
is down when PD МПСР TGDSP 
enter deep sleep mode automatically. 1: 
pd wtlcp tgdsp domain power is 
controlled by wtlcp sys pwr pd 


Deme је јо [б је | | 


PD_WTLCP_TGD | [25] RW $/С 0х1 Force Power Domain 
SP_FORCE_SHU ‘PD_WTLCP_TGDSP' SHUTDOWN. 
TDOWN Only effective when 
'PD WTLCP TGDSP AUTO SHUTDO 
WN EN' de-asserted. 


PD WTLCP TGD | [24] RW S/C Enable Power Domain 

SP AUTO SHUT РО WTLCP TGDSP' automatically 

DOWN EN Power-off when wtlcp sys into Deep 
Sleep. 0: Power Domain SHUTDOWN 
by 
РО WTLCP TGDSP FORCE SHUTD 
OWN. 1 : Power domain Automatically 
SHUTDOWN when wtlcp sys enter 
Deep Sleep or PD WTLCP TGDSP 
automatically enter deep sleep mode. 
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PD_WTLCP_TGD | [23:16] | RW $/С 0х20 Delay time for 'PD WTLCP TGDSP' 

SP PWR ON DL from turn power switch to asserting 

Y power reset in power up process. With 
unit of 30us (when PMU clock is 32K) or 
0.25us*PWR ST CLK DIV СЕС (when 
PMU clock is 4M). 


PD WTLCP TGD | [15: 8] RW S/C 0хс8 Delay time for РО WTLCP TGDSP' 

SP PWR ON SE from turn power switch to asserting 

Q DLY power reset in power up process. With 
unit of 30us (when PMU clock is 32K) or 
0.25us*PWR ST СІК DIV СЕС (when 
PMU clock is 4M). 

PD WTLCP TGD | [7:0] RW S/C Delay time for РО МПСР TGDSP' 

SP 150 ON рү from enable isolation cell to turn-off 
power switch 

5.29.1.7 PD WTLCP НЏЗСЕ B PWR СЕС 


0x00000030 PD WTLCP HU3GE B PWR CFG(0x02206818) ep. Mid 
PD WTLCP HU3GE B P 
0x00001030 PD WTLCP HU3GE B PWR СЕС SET NR ше: 


PD WTLCP HUS3GE B P 
0x00002030 PD WTLCP НЏЗСЕ B PWR СЕС CLR WR СЕС CLR 


ЕСІН Е ЕЛЕ ЕЕ ЕЕ Е Е ЕЯ ИСА РНЕ РС 


J- Reserved PD_WTLCP_HU3GE_B_PWR_ON_DLY 


ла П CO 
swor] че fof во војно ООО 
LY О О О О ОС О ОСЗ С СЗ ОСЗ ОСЗ О СЗ СЗ СЗ 
ПТ ЕЕ | та | па | | | пој» |» е ОЕ СЗ Е ВЕ СЗ СО 


PD WTLCP HUSGE B PWR ON SEQ DLY PD WTLCP HUSGE B ISO ON DLY 


те | 40000407 
ЕСІ 9 Tee Ese Te [s | eS 
вези | о | e [а (о По о о С ПИ С 
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PD_WTLCP_HU3GE_B_PWR_CFG 


Field Name Type | Set/Cle | Reset Description 
ar Value 


о ^ [mme [e ја 


PD WTLCP HUS = ЕЕ wtlcp hu3ge b debug shutdown 
GE B DBG SHU enable 
TDOWN EN 


meme 22:200208 ue СЛИ 


PD WTLCP НОЗ = Force Power Domain 
СЕ В ЕОВСЕ 5 ‘PD_WTLCP_HU3GE_B' SHUTDOWN. 
HUTDOWN Only effective when 
РО МПСР HUSGE B AUTO SHUT 
DOWN ЕМ" de-asserted. 


PD WTLCP HUS | [24] RW S/C Enable Power Domain 

GE B AUTO SH РО WTLCP HUSGE В" automatically 

UTDOWN EN Power-off when wtlcp sys into Deep 
Sleep. 0: Power Domain SHUTDOWN 
by 
РО WTLCP HUS3GE B FORCE SHU 
TDOWN. 1 : Power domain 
Automatically SHUTDOWN when 
wtlcp sys enter Deep Sleep or 
PD WTLCP HUSGE B automatically 
enter deep sleep mode. 

PD WTLCP HUS | [23:16] | RW S/C 0x20 Delay time for РО WTLCP HUSGE В" 

GE B РУУН ON from turn power switch to asserting 

DLY power reset in power up process. With 
unit of 30us (when PMU clock is 32K) or 
0.25us*PWR ST СІК DIV СЕС (when 
PMU clock is 4M). 


PD WTLCP НОЗ | [15: 8] RW S/C 0x68 Delay time for PD WTLCP HUSGE В" 
GE B PWR ON from Powering up to turn on power 

SEQ DLY switch in power up process 

PD WTLCP НОЗ | [7:0] RW S/C 0x18 Delay time for РО WTLCP HUSGE В" 
GE B ISO ON D from enable isolation cell to turn-off 

LY power switch 


5.29.1.8 PD AP SYS PWR СЕС 
| 0х00000034 | PD AP SYS PWR CFG(0x0120581C) PD AP | PD AP SYS PWR СЕС | PWR CFG 


0x00001034 PD AP SYS PWR CFG SET PD-AR Tu m кн CE 


PD AP db "dan | CFG 


0x00002034 PD AP SYS PWR CFG CLR 


NCNEIEXEJEJEREIEJEJEIEIEREJEJETERE 


PD PD 
_A _A 


Reserved 


Reserved i PD AP SYS PWR ON DLY 
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PD AP SYS PWR ON SEQ DLY 


PD AP SYS PWR CFG 


Field Name Type | Set/Cle | Reset Description 
ar Value 


еле” ја se | ј — — — — — — 


PD AP SYS DB | [28] RW S/C pd ap sys debug shutdown enable 
G SHUTDOWN E 
N 


Dese: [эб [б | — — — — — — 


PD АР SYS FO | [25] RW S/C Force Power Domain 'PD AP SYS' 

RCE SHUTDOW SHUTDOWN. Only effective when 

N 'PD AP SYS AUTO SHUTDOWN EN' 
de-asserted. 


PD AP SYS AUT | [24] RW S/C 0х1 Enable Power Domain 'PD AP SYS' 

O SHUTDOWN E automatically Power-off when ар sys 

N into Deep Sleep. 0 : Power Domain 
SHUTDOWN by 
РО АР SYS FORCE SHUTDOWN. 1 
: Power domain Automatically 
SHUTDOWN when ар sys enter Deep 
Sleep or PD АР SYS automatically 
enter deep sleep mode. 

PD AP SYS PW | [23:16] | RW S/C 0x20 Delay time for РО АР SYS' from turn 

R ON DLY power switch to asserting power reset in 
power up process. With unit of 30us 
(when PMU clock is 32K) or 
0.25bus*PWR ST СІК ОІМ СЕС (when 
PMU clock is 4M). 
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PD AP SYS PW : RW S/C Delay time for 'PD AP SYS'from 
R ON SEQ DLY Powering up to turn on power switch in 
power up process 


PD AP SYS ISO : RW S/C Delay time for 'PD AP SYS' from 
ОМ DLY enable isolation cell to turn-off power 
switch 


5.29.1.9 PD_GPU_PHANTOM_PWR_CFG1 


0х00000038 | PD_GPU_PHANTOM_PWR_CFG1(0x02206818) | РР-ӨРМ РНАМТОМ РМ 
PD ОРУ PHANTOM PW 
0x00001038 PD_GPU_PHANTOM_PWR_CFG1 SET В. ССЗ 


PD_GPU_PHANTOM PW 
0x00002038 PD СРО PHANTOM PWR CFG1 CLR В CFG1 CLR 


ЕСЕ EUH EIUS ES CEN Ed EIER ES EGRE СЛЕТА ER 


+ Reserved PD_GPU_PHANTOM_PWR_ON_DLY 


ЕСІ COO [= 
sever [se se [se [sc | se | se | ве | зе 
вези || « |» | о | јал» | о РТ 
ШІИЕНЕЛЕЛЕЛЕШЕЛЕЛЕЛЕДЕЛЕЛЕНЕНЕЛЕНЕН 
| Мате | PD GPU PHANTOM РМА ON SEQ DLY PD GPU PHANTOM ISO ON DLY 

еј o EN ОИ 
swor ЕС ЕЛ ЕЗ ГІ E89 Te ЕЗ зе 
вези О В e С С о о Pm ll 


PD_GPU_PHANTOM_PWR_CFG1 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Deme а [ю ре 1 | 
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PD GPU PHANT | [30] RW S/C Back door register, not used now 
OM PWRUP AB 

ORT. FLAG 

PD GPU PHANT | [29] RW S/C Back door register, not used now 
OM PWRDWN A 

BORT FLAG 

PD GPU PHANT | [28] Back door register, not used now 
OM DBG SHUTD 

OWN EN 


тог era [RO ре qp 


PD GPU PHANT a — door register, not used now 
OM FORCE SHU 
TDOWN 


PD GPU PHANT | [24] RW S/C Back door register, not used now 
OM AUTO SHUT 

DOWN EN 

PD GPU PHANT | [23: 16] | RW S/C 0x20 Back door register, not used now 
ОМ PWR ON DL 

Y 

PD GPU PHANT |[15:8] RW S/C 0x68 Back door register, not used now 
ОМ PWHR ON SE 

Q DLY 

PD GPU PHANT | [7: 0] RW S/C 0x18 Back door register, not used now 
OM ISO ON DLY 


5.29.1.10РО GPU PHANTOM PWR CFGO 


0x0000003C PD СРО PHANTOM PWR CFG0(0x00000000) шеш OM_PW 
PD_GPU_PHANTOM_PW 
0x0000103C PD_GPU_PHANTOM_PWR_CFG0 SET В_СЕСО SET 


PD GPU PHANTOM PW 
0x0000203C PD СРО PHANTOM PWR CFGO0 CLR В СЕСО CLR 


| " |з1 | 30 | 20 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


PD_GPU_PHANTOM_SHUTDOWN_DLY PD_GPU_PHANTOM_RST_ASSERT_DLY 


| Name | PD_GPU_PHANTOM_RST_DEASSERT_DLY PD GPU PHANTOM ISO OFF DLY 
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PD_GPU_PHANTOM_PWR_CFGO 


Field Name Type Set/Cle Reset Description 
ar Value 

PD GPU PHANT | [31:24] | RW S/C Back door register, not used now 
OM SHUTDOWN 
_DLY 
PD GPU PHANT | [23:16] | RW 5/С Back door register, not used now 
OM_RST_ASSER 
T_DLY 


PD GPU PHANT | [15: RW S/C Back door register, not used now 
OM ВТ DEASS 
ERT DLY 


PD GPU РНАМТ | [7: RW S/C Back door register, not used now 
OM ISO OFF DL 
Y 


5.29.1.11 PD АССР DSP. PWR СЕС 


0x00000040 PD AGCP DSP PWR CFG(0x02207814) 9-2 
0х00001040 PD AGCP DSP PWR CFG SET көче а 


0x00002040 PD AGCP DSP PWR CFG CLR Е 


БЕ ЕЕ ЕС ЕЛЕЛЕЛЕЛЕЛЕЗІЕСЕЕІ EC EE ET CR 


J- | mE 


[о O CC C 
ЕСІ БИЕТІ ГА | ве | ве | во || зе 
LY SERESENENESEHERERENESEREREREREN 
ШІИЕНЕЛЕЛЕЛЕШЕЛЕЛЕЛЕЛЕЛЕЛЕНЕНЕЛЕНЕН 
| Мате | PD AGCP DSP PWR ON SEQ DLY PD AGCP DSP ISO ON DLY 

те мр 
mee cm Tes Tee es se] ве 
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PD_AGCP_DSP_PWR_CFG 


Field Name Type Set/Cle | Reset Description 
ar Value 
мај [с јео | | 
PD AGCP DSP  |[28] RW S/C Back door register, not used now 
DBG SHUTDOW 
N EN 
PD AGCP DSP  |[27] RW S/C Back door register, not used now 
PD SEL 


еј [б [б | — — — — — — 


PD AGCP DSP  |[25] RW S/C 0х1 Back door register, not used now 
FORCE_SHUTDO 

WN 

PD AGCP DSP  |[24] RW S/C Back door register, not used now 
AUTO SHUTDO 

WN EN 

PD AGCP DSP  |[23:16] | RW S/C 0x20 Back door register, not used now 
PWR ON DLY 


PD AGCP DSP |[15:8] 0x78 Back door register, not used now 
ph | ОМ SEQ D 

PD AGCP БӘР I | [7: 0] 0x14 Back door register, not used now 
SO ON DLY 


5.29.1.12РО PUBO SYS PWR СЕС 


0x00000044 PD PUBO SYS PWR CFG(0x0120581C) Lice S_PWR_CF 
0x00001044 PD PUBO SYS PWR СЕС SET a o 


0x00002044 PD PUBO SYS PWR CFG CLR БР РОВ ОРИ ОР 


ИЛШЕЛЕЛЕЛЕЗЕЛЕЗЕЗЕЗЕЗЕЗЕЛЕЛЕЗЕЗЕЗЕЗ 


4-| ШЕ 
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PD PUBO SYS PWR ON SEQ DLY PD PUBO SYS ISO ON DLY 


Type 


PD PUBO SYS PWR CFG 


Field Name Type | Set/Cle | Reset Description 
ar Value 
ваю [с |o |  — — — - 


Deed — [En Ro [se p — — — — — — 
еј јо sc б | SSCS 


PD PUBO SYS F | [25] RW S/C Force Power Domain 'PD PUBO SYS' 

ORCE SHUTDO SHUTDOWN. Only effective when 

WN 'PD PUBO SYS AUTO SHUTDOWN 
EN' de-asserted. 


PD PUBO SYS A | [24] RW S/C 0х1 Enable Power Domain 'PD_PUBO_SYS' 
UTO_SHUTDOW automatically Power-off when рибо sys 
N EN into Deep Sleep. 0 : Power Domain 
SHUTDOWN by 
РО PUBO _ SYS FORCE_SHUTDOWN 
1 : Power domain Automatically 
SHUTDOWN when рибо sys enter 
Deep Sleep or PD PUBO SYS 
automatically enter deep sleep mode. 


PD PUBO SYS P | [23:16] | RW S/C 0x20 Delay time for 'PD PUBO SYS' from 

WR ON DLY turn power switch to asserting power 
reset in power up process. With unit of 
30us (when PMU clock is 32K) or 
0.25us*PWR ST СІК DIV СЕС (when 
PMU clock is 4M). 

PD PUBO SYS P |[15: 8] RW S/C 0x58 Delay time for PD PUBO SYS' from 

WR ON SEQ DL Powering up to turn on power switch in 

Y power up process 

PD PUBO SYS 1 |[7:0] RW S/C 0х1с Delay time for 'PD PUBO SYS' from 

SO ON DLY enable isolation cell to turn-off power 
switch 
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5.29.1.13РО WTLCP LTE P1 PWR СЕС 


0х00000048 PD WTLCP LTE P1 PWR CFG(0x02208810) | FD-WTLOP-LTE-PI-PW 
PD WTLCP LTE P1 PW 
0х00001048 PD_WTLCP_LTE_P1_PWR_CFG SET А CFG SET 


PD WTLCP LTE P1 PW 
0x00002048 PD WTLCP LTE P1 PWR CFG CLR R CFG CLR 


БС ЕСЕ ЕЕЕ ЕЗ ЕЕЕ ЕЕ ЗЕ КОА 


Е 3 Reserved = J PD_WTLCP_LTE_P1_PWR_ON_DLY 


ыз ë o DOMAN 
swor] че Е во Е ве 
СЕЕ ЕЕЕ ОС » | ер РТ 
ШІНЕЛЕЛЕЛЕЛЕШЕЛЕЛЕЛЕДЕЛЕЛЕНЕНЕЛЕНЕН 


PD_WTLCP_LTE_P1_PWR_ON_SEQ_DLY PD WTLCP LTE P1 ISO ON DLY 


RW 


ere ве [ее [=] 


PD WTLCP LTE P1 PWR CFG 


Field Name Type | Set/Cle | Reset Description 
ar Value 


жеме ЕЕ фер | — — — — — — — 


PD WTLCP LTE | [28] RW S/C pd wtlcp Ite p1 debug shutdown 
P1 DBG SHUTD enable 
OWN EN 


ее та је б | — — — — — — — 


PD WTLCP LTE | [25] RW S/C 0х1 Force Power Domain 
P1 FORCE SHU РО WTLCP (ТЕ P1' SHUTDOWN. 
TDOWN Only effective when 
РО WTLCP LTE P1 AUTO SHUTDO 
WN EN' de-asserted. 
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PD_WTLCP_LTE_ | [24] Enable Power Domain 

P1 AUTO SHUT > ‘PD_WTLCP_LTE_P1' automatically 

DOWN_EN Power-off when wilcp_sys into Deep 
Sleep. 0: Power Domain SHUTDOWN 
by 
‘PD_WTLCP_LTE_P1_FORCE_SHUTD 
OWN. 1 : Power domain Automatically 
SHUTDOWN when wilcp_sys enter 
Deep Sleep or PD WTLCP LTE P1 
automatically enter deep sleep mode. 


PD WTLCP LTE | [23: 16] 0x20 Delay time for РО WTLCP (ТЕ РТ" 

P1 PWR ON DL from turn power switch to asserting 

Y power reset in power up process. With 
unit of 30us (when PMU clock is 32K) or 
0.25us*PWR ST СІК DIV CFG (when 
PMU clock is 4M). 


PD WTLCP LTE | [15: 8] RW S/C 0x88 Delay time for PD WTLCP (ТЕ РТ" 

P1 PWHR ON SE from Powering up to turn on power 

Q DLY Switch in power up process 

PD WTLCP LTE | [7: 0] RW S/C 0x10 Delay time for 'PD WTLCP LTE P1' 

P1 ISO ON DLY from enable isolation cell to turn-off 
power switch 


5.29.1.14PD VSP SYS PWR CFG 
| 0x0000004C | PD_VSP_SYS_PWR_CFG(0x0220581C) PD | PD VSP. SYS РМ CFG | SYS PWR CFG 


0x0000104C PD VSP SYS PWR CFG SET PD. VSR и CFG 


0х0000204С PD VSP SYS PWR CFG CLR ichs icons 


ИЛШЕЛЕЛЕЛЕЗЕЛЕЗЕЛЕЗЕЗЕЗЕЛЕЛЕЗЕЗЕЗЕЗ 


4- Reserved PD_VSP_SYS_PWR_ON_DLY 


e Ee E С —B8— —— 


|а| 
со м _ БАНА ЕН ЕЕЕ ЕЕЕ 
икин оа таа 


PD VSP SYS PWR ON SEQ DLY PD VSP SYS ISO ON DLY 
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PD_VSP_SYS_PWR_CFG 


Field Name Type | Set/Cle | Reset Description 
ar Value 


[eme ora реј 


PD VSP SYS DB = = vsp_sys debug shutdown enable 
| SHUTDOWN_E 


С Пата ре qp 


PD VSP SYS FO = Force Power Domain ЕЕ 

RCE_SHUTDOW SHUTDOWN. Only effective when 

N 'PD VSP. SYS AUTO SHUTDOWN E 
N' de-asserted. 

PD VSP SYS AU | [24] RW S/C Enable Power Domain РО VSP SYS' 

TO SHUTDOWN automatically Power-off when ар sys 

EN into Deep Sleep. 0 : Power Domain 
SHUTDOWN by 
РО VSP SYS FORCE SHUTDOWN. 
1 : Power domain Automatically 
SHUTDOWN when ар sys enter Deep 
Sleep or PD МР SYS automatically 
enter deep sleep mode. 

PD VSP SYS P [23:16] | RW S/C 0x20 Delay time for 'PD VSP SYS' from 

WR ON DLY turn power switch to asserting power 
reset in power up process. With unit of 
30us (when PMU clock is 32K) or 
0.25us*PWR ST СІК DIV СЕС (when 
PMU clock is 4M). 


PD VSP SYS P [15: 8] RW S/C 0x58 Delay time for PD VSP SYS' from 

WR ON SEQ DL Powering up to turn on power switch in 

Y power up process 

PD VSP SYS IS | [7: 0] RW S/C Oxic Delay time for 'PD VSP SYS' from 

O ON DLY enable isolation cell to turn-off power 
switch 


5.29.1.15 PD WTLCP LDSP PWR СЕС 


0x00000050 PD WTLCP LDSP PWR CFG(oxo220B804) | FD-WTLCP-LDSP РИН 


PD WTLCP LDSP PWR 
0x00001050 PD WTLCP LDSP PWR CFG SET _СЕб SET 
0x00002050 PD WTLCP LDSP PWR CFG CLR Tn кип 
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| | ШЕ 


T ooo 
ШІНЕНЕЛЕЛЕЛЕШЕЛЕЛЕЛЕЛЕЛЕЛЕНЕНЕЛЕНЕН 


PD WTLCP LDSP PWR ON SEQ DLY PD WTLCP LDSP ISO ON DLY 
Type 


PD WTLCP LDSP PWR CFG 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ее СЕ [б [s ј — — — — — — — 


PD WTLCP LDS | [28] RW S/C pd wtlcp ер debug shutdown enable 
P DBG SHUTDO 
WN EN 


PD WTLCP LDS | [27] RW S/C Switch control for pd wtlcp (ор power. 
P PD SEL 0: pd wtlcp Idsp domain power is down 
when PD WTLCP LDSP enter deep 
sleep mode automatically. 1: 
pd wtlcp ор domain power is 
controlled by wtlcp sys pwr pd 


кее e m se [9 | —— — ———— ——À 


PD WTLCP LDS | [25] RW S/C 0х1 Force Power Domain 
P_FORCE_SHUT 'PD WTLCP LDSP' SHUTDOWN. Only 
DOWN effective when 
РО WTLCP LDSP AUTO SHUTDOW 
N EN' de-asserted. 


PD WTLCP LDS | [24] RW S/C Enable Power Domain 
P AUTO SHUTD РО WTLCP LDSP' automatically 
OWN EN Power-off when wtlcp sys into Deep 
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Sleep. 0: Power Domain SHUTDOWN 
b 


у 
'PD WTLCP LDSP FORCE SHUTDO 
WN. 1 : Power domain Automatically 
SHUTDOWN when wtlcp sys enter 
Deep Sleep or PD WTLCP LDSP 
automatically enter deep sleep mode. 


PD WTLCP LDS | (23:16) Delay time for 'PD WTLCP LDSP' 

P PWR ON DLY from turn power switch to asserting 
power reset in power up process. With 
unit of 30us (when PMU clock is 32K) or 
0.25us*PWR ST CLK DIV СЕС (when 
PMU clock is 4M). 


PD WTLCP LDS с Delay time for 'PD WTLCP LDSP' 

P PWR ON SEQ from turn power switch to asserting 

_DLY power reset in power up process. With 
unit of 30us (when PMU clock is 32K) or 
0.25us*PWR_ST_CLK_DIV_CFG (when 
PMU clock is 4M). 


PD WTLCP LDS | [7: 0] RW S/C 0х4 Delay time for 'PD WTLCP LDSP' 
P ISO ON DLY from enable isolation cell to turn-off 
power switch 


5.29.1.16PD ОРО TOP PWR CFG1 


0x00000054 PD GPU TOP PWR CFG1(0x0220581C) А 
0х00001054 PD GPU TOP PWR CFG1 SET PD GPU ТОР РМ СР 


0x00002054 PD GPU TOP PWR CFG1 CLR PD_GPU_TOP_PWR_CF 


ce ГИЦ 


-- Reserved PD_GPU_TOP_PWR_ON_DLY 


na ер НИ 


ef _ << _ | 
со ШШШ > _ [EXER ЕН ШИЕНЕНЕЯЕЙ 
| ви |15 | 14] 1з | 12 | "| пој [в |7 [е |5 | 4|з|2 |!| о] 


PD GPU TOP PWR ON SEQ DLY PD GPU TOP ISO ON DLY 
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PD_GPU_TOP_PWR_CFG1 


Field Name Type | Set/Cle | Reset Description 
ar Value 


[eme [mae [qs poc 


PD GPU TOP D = = gpu_top debug shutdown enable 
BG_SHUTDOWN_ 
EN 


СС qmm |5 qp 


PD GPU TOP F = Force Power Domain —— 

ORCE_SHUTDO SHUTDOWN. Only effective when 

WN 'PD GPU. TOP AUTO SHUTDOWN E 
N' de-asserted. 

PD СРО ТОР A | [24] RW S/C Enable Power Domain "РО ОРО ТОР" 

UTO SHUTDOW automatically Power-off when ap sys 

N EN into Deep Sleep. 0 : Power Domain 
SHUTDOWN by 
РО GPU TOP FORCE SHUTDOWN. 
1 : Power domain Automatically 
SHUTDOWN when ар sys enter Deep 
Sleep or PD GPU TOP automatically 
enter deep sleep mode. 

PD GPU TOP P |[23:16] | RW S/C 0x20 Delay time for 'PD GPU TOP' from 

WR ON DLY turn power switch to asserting power 
reset in power up process. With unit of 
30us (when PMU clock is 32K) or 
0.25us*PWR ST СІК DIV СЕС (when 
PMU clock is 4M). 


PD GPU TOP P | [15: 8] RW S/C 0x58 Delay time for PD СРО ТОР" from 

WR ON SEQ DL Powering up to turn on power switch in 

Y power up process 

PD GPU TOP IS |[7: 0] RW S/C 0х1с Delay time for 'PD GPU TOP' from 

O ON DLY enable isolation cell to turn-off power 
switch 


5.29.1.17 PD GPU TOP PWR CFGO 


0x00000058 PD GPU TOP PWR CFGO(0x00000000) бека Ld 


0x00001058 PD GPU TOP PWR СҒО0 SET РВ ОРО TOP РУ СЕ 
Go SET 
0x00002058 PD GPU TOP PWR CFG0 CLR ај ш 
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pd_gpu_top_shutdown_dly PD_GPU_TOP_RST_ASSERT_DLY 


PD_GPU_TOP_RST_DEASSERT_DLY PD_GPU_TOP_ISO_OFF_DLY 


PD GPU TOP PWR CFGO 


Field Name Type | Set/Cle | Reset Description 
ar Value 
pd gpu top shutd |[31:24] | RW S/C Back door register, not used now 
own dly 
PD GPU TOP В | [23:16] | RW S/C Back door register, not used now 
ST ASSERT DLY 


PD GPU ТОР R | [15: 8] RW S/C Back door register, not used now 
ST DEASSERT 

DLY 

PD GPU TOP IS | [7: 0] RW S/C Back door register, not used now 
O OFF DLY 


5.29.1.18РО PUB1 SYS PWR СЕС 


0x0000005C PD РЦВ1 SYS PWR CFG(0x0220581C) НЕ S РИИ СЕ 
0x0000105C PD РЏВ1 SYS PWR СЕС SET еы i d 


0x0000205C PD РОВ1 SYS PWR CFG CLR РО РИВ1 SYS PWR.CF 


REOS IIR EIER АЕ ЕТ Ы ЕЕ 


- = 
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| Type | 


PD_PUB1_SYS_PWR_ON_SEQ_DLY PD_PUB1_SYS_ISO_ON_DLY 


СЛЕНЕЕЕНЕН 1 1 | Ре Ре В С ССВ 


PD_PUB1_SYS_PWR_CFG 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Lese: — —mwmr|m [эб e _ 
е  — 
еј јо је б —] SSCS 


PD PUB1 SYS F | [25] RW S/C 0х1 Back door register, not used now 
ones SHUTDO 

PD_PUB1_SYS A | [24] RW S/C Back door register, not used now 
UTO_SHUTDOW 

N_EN 

PD PUB1 SYS P | [23:16] | RW S/C 0x20 Back door register, not used now 
WR ON рҮ 

PD PUB1 SYS P |[15:8] RW S/C 0x58 Back door register, not used now 
WR ON SEQ DL 

Y 

PD PUB1 SYS 1 | [7: 0] RW S/C Oxic Back door register, not used now 
SO_ON_DLY 


5.29.1.19PD_WTLCP_TD_PWR_CFG 


0x00000060 PD_WTLCP_TD_PWR_CFG(0x02207814) PD_WTLCP_TD_PWR_C 
0x00001060 PD_WTLCP_TD_PWR_CFG SET a ел ашы 


PD WTLCP TD PWR C 
FG CLR 


| ви | 15 | 14] 1з | 12 аа | пој о je | [е | 5 |4|з|2 | 1] о] 


0х00002060 PD_WTLCP_TD_PWR_CFG CLR 


BEES SUE Eee des Je aeg pede es) 
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-- Reserved PD_WTLCP_TD_PWR_ON_DLY 


че ы [ые = 


ef = «А 
сл пи BIS ENE YEN 
EE 


PD WTLCP TD PWR ON SEQ DLY PD WTLCP TD ISO ON DLY 


Type 


н 
БІ БЕ Тен Е ЕЗ Е 
вези | о [И о о поре То [5] 


PD_WTLCP_TD_PWR_CFG 


Field Name Type | Set/Cle | Reset Description 
ar Value 


шыны” qma реј 


PD WTLCP TD = ——— wtlcp td debug shutdown enable 
DBG SHUTDOW 
N EN 


шына” era [RO qe qp 


PD WTLCP Тр. = Force Power Domain 'PD_WTLCP_TD' 

FORCE_SHUTDO SHUTDOWN. Only effective when 

WN 'PD WTLCP TD AUTO SHUTDOWN _ 
EN' de-asserted. 


PD WTLCP TD  |[24] RW S/C Enable Power Domain РО WTLCP ТІ)! 

AUTO SHUTDO automatically Power-off when wtlcp sys 

WN EN into Deep Sleep. 0 : Power Domain 
SHUTDOWN by 
РО WTLCP TD FORCE SHUTDOWN 
. 1 : Power domain Automatically 
SHUTDOWN when wtlcp sys enter 
Deep Sleep or PD WTLCP TD 
automatically enter deep sleep mode. 

PD WTLCP TD | [23:16] | RW S/C 0x20 Delay time for 'PD WTLCP TD' from 

PWR ON DLY turn power switch to asserting power 
reset in power up process. With unit of 
30us (when PMU clock is 32K) or 
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НЯ БИН ШЕН ШЕ ШЕН 0.25us*PWR_ST_CLK_DIV_CFG (when 
PMU clock is 4M). 


PD WTLCP TD  |[15:8] RW S/C 0x78 Delay time for PD WTLCP TD' from 
PWR ON SEQ D Powering up to turn on power switch in 
LY power up process 


PD WTLCP TD I | [7:0] RW S/C 0x14 Delay time for 'PD WTLCP TD' from 
SO ON DLY enable isolation cell to turn-off power 
switch 


5.29.1.20PD BIA PWR CFGO 


0x00000064 PD BIA PWR СЕС0(0х01206818) PD BIA PWR CFGO 
0x00001064 PD BIA PWR СЕСО SET PD BIA PWR СЕСО SET 


0x00002064 PD BIA PWR СЕСО CLR PD BIA PWR СЕСО CLR 


PD BIA CORE ON DLY 


н DOO [Si 
ПЕ С | о | С ЕЗ ОС С ОС СЗ С ЕЕ ОС ОС С СЗ СЗ 
ПС | | папа | о С СЗ | е |» СЗ Е [2 [| 
| Мате | PD ВА PWR ON SEQ DLY PD BIA ISO ON DLY 

= кор 
sover [sess [s [s [se se [s | — — 5 —— — — 
L'3ERESERERESERERERERERERES ES EREREN 


PD BIA PWR CFGO 


Field Name Type | Set/Cle | Reset Description 
аг Value 


кәе [эү [б је б је 


PD ВА EFUSE | [30] RW S/C pd bia Efuse Sense bypass config 
SENSE BYPASS 

PD BIA SOIX SL | [29] pd bia sOix sleep enable.0: BIA can not 
P ENA enter SOIX mode. 1: BIA can enter SOIX 
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| | ____________ 


РО ВА | — | SH — — ——— bia debug shutdown enable 
UTDOWN ЕМ. 


ее је mo se б | — — — — _ 
Пеле” [es јо је б —] — — — — — — — 


PD BIA FORCE | [25] RW S/C Force Power Domain 'PD BIA' 
SHUTDOWN SHUTDOWN. Only effective when 
РО BIA AUTO SHUTDOWN ЕМ" de- 
asserted. 


PD BIA AUTO S | [24] RW S/C 0х1 Enable Power Domain 'PD BIA' 

HUTDOWN EN automatically Power-off when ар sys 
into Deep ANY 0: Power Domain 
SHUTDOWN 
'PD ВА _ FORGE _ SHUTDOWN. 1: 
Power domain Automatically 
SHUTDOWN when PD_BIA enter S3 
mode. 


PD_BIA_CORE_O | [23:16] | RW S/C 0x20 Delay time for "РО ВА" from turn 

N_DLY power switch to asserting isolation 
control in power up process. With unit of 
30us (when PMU clock is 32K) or 
0.25us*PWR_ST_CLK_DIV_CFG (when 
PMU clock is 4M). 

PD ВА PWR O [15: 8] RW S/C 0x68 Delay time for РО БІЛ" from Powering 

N SEQ DLY up to turn on power switch in power up 
process 

PD BIA ISO ON | [7: 0] RW S/C 0x18 Delay time for РО BIA' from enable 

DLY isolation cell to turn-off power switch 


5.29.1.21 PD BIA PWR CFG1 


0x00000068 PD BIA PWR. CFG1(0x04010201) PD BIA PWR CFG1 
0x00001068 PD BIA PWR CFG1 SET PD BIA PWR CFG1 SET 


0x00002068 PD BIA PWR CFG1 CLR PD BIA PWR CFG1 CLR 


| " |з1 | 30 | 20 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


PD_BIA_CGM_ON_DLY PD_BIA_CGM_OFF_DLY 


Cen [e | па | папа | и | пој» [в | е |» | + |» Е | 0] 
| Мате | PD_BIA_CORE_OFF_DLY PD BIA ISO OFF DLY 
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PD_BIA_PWR_CFG1 


oo | Name Type Set/Cle | Reset Description 
аг Value 
PD ВА! Шынай О | [81:24] Delay time for 'PD_BIA' from turning on 
М DLY clock to turn on CPU power іп power up 
process 
PD_BIA_CGM_OF | [23: 16] Delay time for 'PD_BIA' from turning ОН 
F_DLY clock to turn off MPLL power in power 
down process 


PD_BIA_CORE_O | [15: 8] Delay time for 'PD. BIA' from turning off 
ЕЕ DLY CPU power to turn off VDDCORE power 
switch in power down process 


FD ВА. ISO_OFF Delay time for 'PD BIA' from de- 
asserting fwenb signal to de-asserting 
CPU POWER GOOD signal in power 
down process 


5.29.1.22PD BIA PWR CFG2 


0x0000006C PD BIA PWR CFG2(0x10010101) PD BIA PWR CFG2 
0x0000106C PD BIA PWR CFG2 SET PD BIA PWR CFG2 SET 


0x0000206C PD BIA PWR СЕС2 CLR PD BIA PWR СЕС2 CLR 


ви |31 | 30 | 20 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
| Мате | ғовисеионох a A | Po Erose sense Dv | 


PD_BIA_CPU_ON_DLY PD_BIA_EFUSE_SENSE_DLY 


RW RW 


Pen | пе | та | па | па | | поје |» | "| е е | [2 1 ИС 


PD BIA CPU POWER DLY PD BIA TAP. POWER DLY 


PD BIA PWR CFG2 


Field Name Type | Set/Cle | Reset Description 
ar Value 


PD BIA CPU ON |[31:24] | RW S/C 0x10 Delay time for 'PD BIA' from turn on 

_DLY CPU power to CPU power stable in 
power up process 

PD BIA EFUSE | [23: 16] Delay time for РО БІЛ from de- 
asserting fwenb signal to de-asserting 
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SENSE_DLY CPU_POWER_GOOD signal in power 
еј | | | јан ме 


PD_BIA_CPU_PO |[15:8] RW S/C 0х1 Delay time for 'PD_BIA' from de- 

WER_DLY asserting fwenb signal to de-asserting 
CPU POWER GOOD signal in power 
down process 


PD BIA TAP PO | [7: RW S/C 0х1 Delay time for 'PD BIA' from de- 

WER DLY asserting tap power good signal to de- 
asserting cpu power good in power up 
process 


5.29.1.22PD BIA PWR CFG3 


0x00000070 PD BIA PWR CFG3(0x10200901) PD BIA PWR CFG3 
0x00001070 PD BIA PWR CFG3 SET PD BIA PWR CFG3 SET 


0x00002070 PD BIA PWR CFG3 CLR PD BIA PWR CFG3 CLR 


| " |з1 | 30 | 20 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
| Мате | | такаооу | 


PD BIA L2 ON DLY PD BIA L2 OFF DLY 


RW RW 


ви | пе | па | за | па | и | по |» е | е |» |» |» [2 ОСЗ СВ 


PD_BIA_PLL_ON_DLY PD_BIA_PLL_OFF_DLY 
Type 


Set/CIr 


PD BIA PWR CFG3 


Field Name Type Set/Cle | Reset Description 
ar Value 

PD BIA L2 ON | [31:24] 0x10 Delay time for 'PD_BIA' from turning on 

DLY VDD_L2 SRAM to VDD_L2 SRAM 
stable in power up process 

Ary ВА 12 ОЕЕ | (23: 16] 0x20 Delay time for РО BIA' from turning off 
clock to turning off VDD L2 SRAM to 
VDD_L2_SRAM down in power down 
process 


PD_BIA_PLL_ON | [15: 8] Delay time for 'PD BIA' from power up 

_DLY MPLL to ungate BIA clock in power up 
process 

D IA. PLL OFF | [7: 0] Delay time for 'PD_BIA' from shutting 
down MPLL power to shutting down 
CPU power in power down process 
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5.29.1.24PD_BIA_PWR_CFG4 


0x00000074 PD_BIA_PWR_CFG4(0x20010101) PD_BIA_PWR_CFG4 
0x00001074 PD_BIA_PWR_CFG4 SET PD_BIA_PWR_CFG4 SET 


0x00002074 PD_BIA_PWR_CFG4 CLR PD_BIA_PWR_CFG4CLR 


| " |з1 | 30 | 20 [28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


PD_BIA_CPU_OFF_DLY PD BIA SOIX CGM ON DLY 


Set/CIr 


PD BIA SOIX CGM OFF DLY PD BIA SOIX WKUP ASSERTON рү 


Ly 
Ш 


Set/CIr S/C 


Peset | о | о | о | о | о | о | o | 


PD_BIA_PWR_CFG4 


Field Name Type | Set/Cle | Reset Description 
ar Value 
PD_ BIA CPU_OF | [81: 24] 0x20 Delay time for 'PD_BIA' from turning off 
F DLY CPU power to CPU power down in 
power down process 


Mc ВА; SOIX_CG | (23: 16] Delay time for "РО BIA' from ungating 
| ON_DLY PD_BIA clock to de-asserting 
module_wakeup when exit SOIX mode. 
With unit of 30us (when PMU clock is 
32K) or 
0.25us*PWR_ST_CLK_DIV_CFG (when 
PMU clock is 4M). 


PD_BIA_SOIX_CG | [15: 8] Delay time for 'PD_BIA' from gating 

M_OFF_DLY PD BIA clock to SOIX status when 
entering SOIX mode. With unit of 30us 
(when PMU clock is 32K) or 
0.25us*PWR ST CLK DIV CFG (when 
PMU clock is 4M). 

PD BIA SOIX WK | [7: 0] RW S/C 0х1 Delay time for 'PD_BIA' from asserting 

UP_ASSERTON_ module_wakeup to wakeup status when 

DLY exiting SOIX mode. With unit of 30us 
(when PMU clock is 32K) or 
0.25us*PWR_ST_CLK_DIV_CFG (when 
PMU clock is 4M). 
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5.29.1.25PD BIA PWR CFG5 


ICHEREIEIEIEZEIEIJEIEIEIEREIJEIEJEAE] 


Reserved PD BIA SOIX DVFS PWU DLY 


еј ë e ë ooo o o 


| Bi [15 |та (яз |12 | 11 [зо [о [е {т [е [ 5 [а |з | 
PD_BIA_SOIX_WKUP_DEASSERTOFF_DLY PD_BIA_SOIX_WKUP_DEASSERTON_DLY 


попе | 
пева |» Го [о [о Го Ро Ро ОС СЗ ОС КЕЗ КЕКЕ 


PD_BIA_PWR_CFG5 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ке јо [б fe | — — — — — — 


PD BIA SOIX DV |[23:16] | RW S/C 0x14 Delay time for 'PD BIA' from power up 
FS PWU DLY VDDCPU to ungating РО BIA clock 
when exiting SOIX mode. With unit of 
30us (when PMU clock is 32K) or 
0.25us*PWR ST CLK DIV CFG (when 
PMU clock is 4M). 
C 0х1 


PD_BIA_SOIX_WK | [15: 8] RW S/ Delay time for 'PD BIA' from de- 

UP DEASSERTO asserting module wakeup to gating 

FF DLY PD BIA clock when entering SOIX 
mode. With unit of 30us (when PMU 
clock is 32K) or 
0.25us*PWR ST СЕК DIV CFG (when 
PMU clock is 4M). 

PD BIA SOIX WK | [7: 0] RW S/C 0х1 Delay time for 'PD_BIA' from de- 

UP_DEASSERTO asserting module_wakeup to asserting 

N_DLY module_wakeup when exiting SOIX 
mode. With unit of 30us (when PMU 
clock is 32K) ог 
0.25us*PWR ST СІК DIV CFG (when 
PMU clock is 4M). 


5.29.1.26PD BIA PWR CFG6 


0x0000007C PD BIA PWR CFG6(0x00000000) PD BIA PWR CFG6 
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0x0000207C PD_BIA_PWR_CFG6 CLR PD_BIA_PWR_CFG6 CLR 


| ви |з1 | 30 | 20 | 28 | 27 | 26 | 25 | 24 | 29 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
| Name | леме 0 


Reserved PD_BIA_CLK_UNLOCK_DLY 


еј ë e ë ooo 


PD_BIA_CLK_LOCK_DLY Reserved 


PD_BIA_PWR_CFG6 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Lese: аа фер | OCS 


PD_BIA_CLK_UN | [23:16] | RW 5/С Delay time for 'PD BIA' from gating 
LOCK DLY PD BIA clock to de-asserting 
cpuclk lock when entering 53 
mode.With unit of 30us (when PMU 
clock is 32K) or 
0.25bus*PWR ST СІК DIV СЕС (when 
PMU clock is 4M). 


PD ВА CLK LO | [15: 8] Delay time for 'PD_BIA' from ungating 

CK DLY PD BIA clock to asserting cpuclk lock 
when exit S3 mode. With unit of 30us 
(when PMU clock is 32K) or 
0.25us*PWR ST CLK DIV СЕС (when 
IE clock is zz m EET 


PD BIA PWR O = -— — PD BIA halt debug signal from 
N HALT DEBUG strap pin. 1: unmask the strap pin debug 
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signal. 


PD_BIA_S3_HALT | [1] PD_BIA halt debug enable sigal when 

_DEBUG_EN exiting S3 mode. 1: enable halt debug 
function when exiting PD_BIA S3 mode. 
0: disable halt debug function if no strap 
pin debug signal. 


PD ВА HALT D PD BIA halt debug enable sigal when 

EBUG EXIT exiting S8 mode. 1: enable halt debug 
function when exiting PD BIA S3 mode. 
0: disable halt debug function if no strap 
pin debug signal. 


5.29.1.27 PD WTLCP LTE P3 PWR CFG 


0x00000080 PD WTLCP LTE P3 PWR CFG(0x0220980C) AEN РИ 
PD WTLCP LTE P3 PW 
0x00001080 PD WTLCP LTE P3 PWR CFG SET R CFG SET 


PD WTLCP LTE P3 PW 
0x00002080 PD WTLCP LTE P3 PWR CFG CLR R CFG CLR 


ECNEREJEIEYEZEJE3EESESERECIEIEGIESEI 


J- 3 Reserved ч J PD_WTLCP_LTE_P3_PWR_ON_DLY 


ыл г> ГГ = 
Беј е | ве | во | во | во чо 
LI О О О О ОС ОС ОС О СЗ ОСЗ ОСЗ О СЗ СЗ СЗ 
ви ЕЕ | та | па | | | пој» |» е ОС |» | [2 СЗ ИСО 


PD WTLCP LTE P3 PWR ON SEQ DLY PD WTLCP LTE P3 ISO ON DLY 


PD WTLCP LTE P3 PWR CFG 
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Field Name Type | Set/Cle | Reset Description 
ar Value 


[me — qme реј 


PD WTLCP LTE = Q— wtlep_ Ite p3 debug shutdown 
P3 DBG SHUTD enable 
OWN EN 


(ТИИ [emm s qo 


PD WTLCP LTE = ЕЕ Power Domain 
P3 FORCE SHU РО WTLCP LTE РЗ SHUTDOWN. 
TDOWN Only effective when 
РО WTLCP ТЕ РЗ AUTO SHUTDO 
WN EN' de-asserted. 


PD WTLCP LTE | [24] RW S/C Enable Power Domain 

P3 AUTO SHUT РО WTLCP ТЕ РЗ automatically 

DOWN EN Power-off when wtlcp sys into Deep 
Sleep. 0: Power Domain SHUTDOWN 
by 
РО WTLCP ТЕ РЗ FORCE SHUTD 
OWN. 1 : Power domain Automatically 
SHUTDOWN when wtlcp sys enter 
Deep Sleep or PD WTLCP LTE РЗ 
automatically enter deep sleep mode. 

РО WTLCP (ТЕ | [23:16] | RW S/C 0x20 Delay time for РО WTLCP (ТЕ РЗ 

P3 PWR ON DL from turn power switch to asserting 

Y power reset in power up process. With 
unit of 30us (when PMU clock is 32K) or 
0.25us*PWR ST СІК DIV CFG (when 
PMU clock is 4M). 

PD WTLCP LTE | [15: 8] RW S/C 0x98 Delay time for PD WTLCP (ТЕ РЗ 

P3 PWR ON SE from Powering up to turn on power 

Q DLY Switch in power up process 

PD WTLCP (ТЕ | [7: 0] RW S/C Oxc Delay time for 'PD_WTLCP_LTE_P3' 

P3 ISO ON DLY from enable isolation cell to turn-off 
power switch 

5.29.1.28PD WTLCP SYS PWR CFG 


0x00000084 PD WTLCP SYS PWR CFG(0x0220581C) ED TE 
PD WTLCP SYS PWR.- 
0x00001084 PD WTLCP SYS PWR CFG SET CFG SET 


PD WTLCP SYS PWR 
0x00002084 PD WTLCP SYS PWR CFG CLR CFG CLR 


ШЕЛ ESS a ЕЗ ЕЕЗ ЕЕ EC ER o В 


E Reserved PD WTLCP SYS PWR ON DLY 
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пе ЕЗ ë BD 


PD WTLCP SYS PWR ON SEQ DLY 


ЕГЕ 
п п oD 
вези | а. ERERERERERERES 


PD_WTLCP_SYS_PWR_CFG 


Field Name Type | Set/Cle | Reset Description 
ar Value 


те mme зс СЕНЕН 


PD_WTLCP_SYS = —— debug shutdown enable 
DBG SHUTDOW 
N EN 


“еме” је —se б [р — — — — _ 


PD WTLCP SYS | [25] RW S/C 0х1 Force Power Domain PD WTLCP SYS' 
FORCE SHUTD SHUTDOWN. Only effective when 
OWN 'PD WTLCP SYS AUTO SHUTDOWN 
. EN' de-asserted. 


PD WTLCP SYS | [24] RW S/C Enable Power Domain 

AUTO SHUTDO РО WTLCP SYS' automatically Power- 

WN EN off when wtlcp sys into Deep Sleep. 0: 
Power Domain SHUTDOWN by 
РО WTLCP SYS FORCE SHUTDOW 
N. 1 : Power domain Automatically 
SHUTDOWN when wtlcp sys enter 
Deep Sleep or PD WTLCP SYS 
automatically enter deep sleep mode. 

PD WTLCP SYS |[23:16] | RW S/C 0x20 Delay time for РО WTLCP SYS' from 

PWR ON рҮ turn power switch to asserting power 
reset in power up process. With unit of 
30us (when PMU clock is 32K) or 
0.25us*PWR ST CLK DIV СЕС (when 
PMU clock is 4M). 


PD WTLCP SYS | [15: 8] 0x58 Delay time for РО WTLCP SYS' from 
PWR_ON_SEQ Powering up to turn on power switch in 
DLY power up process 
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PD WTLCP SYS : Delay time for РО WTLCP SYS' from 


150 ON DLY enable isolation cell to turn-off power 
switch 


5.29.1.29 PD ISP TOP PWR CFG 
| 0х00000088 | PD ISP TOP PWR CFG(0x02206818) PD | PD ISP TOP PWR CFG | TOP PWR CFG 


0x00001088 PD ISP TOP PWR CFG SET PDJ a ЦЕ _PWR_CFG 


0x00002088 PD_ISP_TOP_PWR_CFG CLR PD_ISP_TOP_PWR_GFS 


ЕЕЕ ЕЕ ЕЕ ЗЕ ЕЕЕ Е Еа 


-- Reserved PD_ISP_TOP_PWR_ON_DLY 


те Ee С 8 —— 


ови то | ла [з (12 [м [10 э {вт [е | ваз [2 | то 
| Мате | PD ISP TOP PWR ON SEQ DLY PD ISP ТОР ISO ON DLY 
Type 


rr NS 
ег | ВЕП е | вв | Г 
reel [Уа | (о 11 15: ОЗ ОС СЗ СЗ 


PD_ISP_TOP_PWR_CFG 


Field Name Type | Set/Cle | Reset Description 
ar Value 


meme ores [Ro зс СЕНЕН 


PD_ISP_TOP_DB = ра | —— __ ТОР debug shutdown enable 
| | SHUTDOWN E 


Emm (5 ИШЕН 
PD ISP TOP FO | [25] Force Power Domain 'PD — TOP' 
RCE SHUTDOW SHUTDOWN. Only effective when 
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N 'PD ISP TOP AUTO SHUTDOWN E 
МЕНЕН БЕНЕН ШЕН ШЕШТІ нит 


PD ISP TOP AU | [24] RW S/C Enable Power Domain РО ISP ТОР" 

TO SHUTDOWN _ automatically Power-off when ap. sys 

EN into Deep Sleep. 0 : Power Domain 
SHUTDOWN by 
'PD ISP TOP FORCE SHUTDOWN. 1 
: Power domain Automatically 
SHUTDOWN when ар sys enter Deep 
Sleep or PD ISP TOP automatically 
enter deep sleep mode. 


PD ISP TOP PW |[23: 16) | RW S/C 0x20 Delay time for "РО ISP ТОР" from turn 

R_ON_DLY power switch to asserting power reset in 
power up process. With unit of 30us 
(when PMU clock is 32K) or 
0.25us*PWR_ST_CLK_DIV_CFG (when 
PMU clock is 4M). 

PD_ISP_TOP_PW | [15: 8] RW S/C 0x68 Delay time for 'PD_ISP_TOP' from 

R ON SEQ DLY Powering up to turn on power switch in 
power up process 

PD p =) OP ISO | [7: 0] 0x18 Delay time for 'PD_ISP_TOP' from 

_ON_D enable isolation cell to turn-off power 

switch 

5.29.1.30 PD_WTLCP_LTE_P2_PWR_CFG 


0х0000008С | PD WTLCP LTE P2 PWR CFG(ox02208810) | РО-ИТЕСР ЕТЕ Ра РМ 
PD WTLCP СТЕ P2 PW 
0x0000108C PD WTLCP ІТЕ P2 PWR CFG SET А СРО SET 


PD WTLCP LTE P2 PW 
0x0000208C PD WTLCP LTE P2 PWR CFG CLR R CFG CLR 


БСШ Е АЕ АЕ EE ES EIER ES ЛЕЛ ECC КО 


Е 3 Reserved nn J PD_WTLCP_LTE_P2_PWR_ON_DLY 


се Eom ER EL BR — 
са ши пп  EREREREREB 
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PD WTLCP LTE P2 PWR ON SEQ DLY PD WTLCP LTE P2 ISO ON DLY 


RW 


ENCGENEJECONESES 


PD WTLCP LTE P2 PWR CFG 


Field Name Type | Set/Cle | Reset Description 
ar Value 


"еее ЕЕ [б fo | — — — — — — — 


PD WTLCP LTE | [28] RW S/C pd wtlcp Ite p2 debug shutdown 
P2 DBG SHUTD enable 
OWN EN 


ее та је б [р — — — — — — 


PD WTLCP LTE | [25] RW S/C 0х1 Force Power Domain 
Р2 ЕОВСЕ 5НЏ РО WTLCP LTE P2' SHUTDOWN. 
TDOWN Only effective when 
РО WTLCP (ТЕ P2 AUTO SHUTDO 
WN EN' de-asserted. 


PD WTLCP LTE | [24] RW S/C Enable Power Domain 

P2 AUTO SHUT РО WTLCP LTE P2' automatically 

DOWN EN Power-off when wtlcp sys into Deep 
Sleep. 0: Power Domain SHUTDOWN 
by 
РО WTLCP (ТЕ P2 FORCE SHUTD 
OWN. 1 : Power domain Automatically 
SHUTDOWN when wtlcp sys enter 
Deep Sleep or PD WTLCP LTE P2 
automatically enter deep sleep mode. 

PD WTLCP (ТЕ | [23:16] | RW S/C 0x20 Delay time for 'PD WTLCP LTE P2' 

P2 PWR ON DL from turn power switch to asserting 

Y power reset in power up process. With 
unit of 30us (when PMU clock is 32K) or 
0.25us*PWR ST СІК DIV СЕС (when 
PMU clock is 4M). 

PD WTLCP LTE | [15: 8] RW S/C 0x88 Delay time for РО WTLCP (ТЕ Ра" 

P2 PWR ON SE from Powering up to turn on power 

Q DLY switch in power up process 

PD WTLCP LTE | [7: 0] RW S/C 0x10 Delay time for 'PD WTLCP LTE P2' 

P2 ISO ON DLY from enable isolation cell to turn-off 
power switch 

5.29.1.31PD VSP CORE PWR CFG 


0x00000090 PD TOP BISR PWR. CFG(0x02200018) dier ца Ца 
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0x00001090 PD_TOP_BISR_PWR_CFG SET ај 


0x00002090 PD_TOP_BISR_PWR_CFG CLR PD_TOP_BISR_PWR_CF 


ВЕ ЕЕ ЕИ E E ESI ERES C ESTER EC ЗЕ 2 


-- Reserved PD_VSP_CORE_PWR_ON_DLY 


EX å LC] ë OCEANON 
swor] че [eof se [el eS 
вези | | ми | о» О ОС О » | СЗ ОСЗ СЗ ОС СЗ СЗ СЗ 
ПС ЕЕ | | па | пе о С |» БС ОСЗ е | + | [2 С ИСО 


PD_TOP_BISR_PWR_ON_SEQ_DLY PD_VSP_CORE_ISO_ON_DLY 
Type 


п o PO 
вези | о [о [о По | о [о С ОС о По mil] 


PD_TOP_BISR_PWR_CFG 


Field Name Type | Set/Cle | Reset Description 
ar Value 


[me ray реј 


PD МР CORE = ——— door register, not used now 
DBG SHUTDOW 
N EN 


Dee: та о [б | — — _ 


PD VSP CORE [25] RW S/C 0х1 Back door register, not used now 
DR . SHUTDO 


PD VSP CORE  |[24] RW S/C Back door register, not used now 
AUTO SHUTDO 

WN EN 

PD VSP CORE | [23:16] | RW S/C 0x20 Back door register, not used now 
PWR ON DLY 
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PD_TOP_BISR_P | [15: 8] Back door register, not used now 
ve |. . ON SEQ DL 


PD VSP CORE I | [7: 0] 0x18 Back door register, not used now 
SO ON DLY 


5.29.1.32PD CAM SYS PWR CFG 


0x00000094 PD CAM SYS PWR CFG(0x0220581C) PD_CAM_SYS_PWR_CF 
0x00001094 PD CAM SYS PWR CFGSET РО САМ SPRUCH 


0x00002094 PD САМ SYS PWR СЕС CLR РО САМ StS үң. СР 


I ERE EG ЕЕ ЕОС АС ЕН 


4- Reserved PD_CAM_SYS_PWR_ON_DLY 


Өл — LE) — = 
бој в [eof ве У ООО — — — 
LY ОС ОС ОИ С ЕН |» | СЗ ОСЗ ОСЗ РТ 
ПС | по | та Е пе | | пој» |» е ОС |» | [2 СЗ СО 


PD_CAM_SYS_PWR_ON_SEQ_DLY PD_CAM_SYS_ISO_ON_DLY 


PD_CAM_SYS_PWR_CFG 


Field Name Type | Set/Cle | Reset Description 
ar Value 


келе [era јао —se [e ——[ — — — — — — — 


PD CAM SYS D | [28] RW S/C pd cam sys debug shutdown enable 
BG SHUTDOWN 
EN 
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ее јо sc [9 | | 


PD CAM SYS Е | [25] RW S/C 0х1 Force Power Domain PD CAM SYS' 

ORCE SHUTDO SHUTDOWN. Only effective when 

WN 'PD CAM SYS AUTO SHUTDOWN E 
N' de-asserted. 


PD CAM SYS A | [24] RW S/C Enable Power Domain 'PD CAM SYS' 

UTO SHUTDOW automatically Power-off when ap sys 

N EN into Deep Sleep. 0 : Power Domain 
SHUTDOWN by 
'PD CAM SYS FORCE SHUTDOWN. 
1 : Power domain Automatically 
SHUTDOWN when ар sys enter Deep 
Sleep or PD CAM. SYS automatically 
enter deep sleep mode. 


PD CAM SYS P |[23:16] | RW S/C 0x20 Delay time for 'PD CAM SYS' from 

WR ON DLY turn power switch to asserting power 
reset in power up process. With unit of 
30us (when PMU clock is 32K) or 
0.25us*PWR ST СІК DIV СЕС (when 
PMU clock is 4M). 

PD CAM SYS P | [15: 8] RW S/C 0x58 Delay time for РО CAM 5Ү5 from 

WR ON SEQ DL Powering up to turn on power switch in 

Y power up process 

PD CAM SYS IS | [7: 0] RW S/C 0х1с Delay time for 'PD CAM SYS' from 

O ON DLY enable isolation cell to turn-off power 
Switch 

5.29.1.33PD WTLCP HUS3GE A PWR CFG 


0x00000098 | PD WTLCP HU3GE A PWR CFG(0x02206818) PD-WTEGP FUSE А Р 
PD WTLCP HU3GE A P 
0x00001098 PD WTLCP HU3GE A PWR CFG SET WE шер 


PD WTLCP HU3GE A P 
0x00002098 PD WTLCP HU3GE A PWR СЕС CLR WR СЕС CLR 


IESUS] EEG E E EIE SE a 


J- Reserved PD_WTLCP_HU3GE_A_PWR_ON_DLY 
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ШІНЕНЕЛЕЛЕЛЕШЕЛЕЛЕЛЕЛЕЛЕЛЕНЕНЕЛЕНЕН 


PD WTLCP HUSGE А PWR ОМ SEQ DLY PD WTLCP HUSGE A ISO ON DLY 


п ri ЕЕ 
вези | ~ | e | (о о ESERKRES 


PD_WTLCP_HU3GE_A_PWR_CFG 


Field Name Type | Set/Cle | Reset Description 
ar Value 


о ^ [mme [se ја - 


PD_WTLCP_HU3 = — wtlcp hu3ge a debug shutdown 
GE A DBG SHU enable 
TDOWN EN 


шая” 22:200208 | | — —— 


PD_WTLCP_HU3 = Force Power Domain 
GE_A_FORCE_S 'PD WTLCP HUSGE A' SHUTDOWN. 
HUTDOWN Only effective when 
РО WTLCP HUSGE A AUTO SHUT 
DOWN EN' de-asserted. 


PD WTLCP HUS | [24] RW S/C Enable Power Domain 

GE A AUTO SH РО WTLCP HUSGE А" automatically 

UTDOWN EN Power-off when wtlcp sys into Deep 
Sleep. 0: Power Domain SHUTDOWN 
by 
РО WTLCP HUS3GE A FORCE SHU 
TDOWN. 1 : Power domain 
Automatically SHUTDOWN when 
wtlcp sys enter Deep Sleep or 
PD WTLCP HUSGE A automatically 
enter deep sleep mode. 

PD WTLCP HUS | [23:16] | RW S/C 0x20 Delay time for РО WTLCP HUSGE A' 

СЕ А PWR ON _ from turn power switch to asserting 

DLY power reset in power up process. With 
unit of 30us (when PMU clock is 32K) or 
0.25us*PWR ST СІК DIV СЕС (when 
PMU clock is 4M). 


PD WTLCP НОЗ | [15: 8] RW S/C 0x68 Delay time for PD WTLCP HUSGE А" 
GE A PWR ON from Powering up to turn on power 

SEQ DLY switch in power up process 

PD WTLCP НОЗ | [7:0] RW S/C 0x18 Delay time for 'PD WTLCP HUSGE A' 
GE A ISO ON D from enable isolation cell to turn-off 

LY power switch 
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5.29.1.34 XTL_WAIT_CNTO 


Li [o 9o [2 99 z [29 2s 24 [5 T2 T [2 [ 9 e [ 
маме | на OSO 


Reserved 


Ce [| 


ETINRERERERERERERERERERERERERERERES 
ви | по | та | па | | | пој» |» | е |» | «|» Е СЗ СО 
| Мате | XTLO_WAIT_CNT RC_WAIT_CNT 

re ЕЕ Ce О О О Ре С 


XTL_WAIT_CNTO 


Field Name Type те Reset Description 
Value 


Ew БЕНЕН 
XTLO WAIT СМТ | [15:8] | АМ fsc foxes | —— time for XTLO clock stable 
RC WAIT CNT [7: 0] Wait time for RC clock stable 


5.29.1.35 XTLBUF WAIT CNTO 


0x000000BC XTLBUF WAIT CNTO(0x00080808) XTLBUF WAIT CNTO 


0x000010BC XTLBUF WAIT. CNTO SET d о 


0x000020BC XTLBUF МАТ CNTO CLR ЖБЕК АП ENTO 


ICHEREIEIEIEZEIEJEIESEIEREIEIEIEZE] 
еј е | ње 
вољи | | и а о ОСЗ ОС ОС | С СЗ СЗ ОС СЗ СЗ ОСЗ 
ПТ ЕЕ | та | па | | | пој» |» |" СЗ С СЗ | Е СЗ ИСО 


XTLBUF1_WAIT_CNT XTLBUF2_WAIT_CNT 
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Set/CIr 


pw]  « | 


XTLBUF МАТ CNTO 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Lee: (prea [RO |56 КО 


XTLBUFO_ WAIT_ | [23: 16] Мет Wait time for XTLBUFO clock stable 


XTLBUF1 WAIT _ | [15: 8] Wait time for XTLBUF1 clock stable 
CNT 
XTLBUF2 WAIT | [7: 0] Wait time for XTLBUF2 clock stable 
CNT 


5.29.1.36 PLL WAIT СМТ1 


0x000000C0 PLL_WAIT_CNT1(0x64646464) PLL_WAIT_CNT1 
0х000010С0 PLL_WAIT_CNT1 SET PLL_WAIT_CNT1 SET 


0x000020C0 PLL_WAIT_CNT1 CLR PLL_WAIT_CNT1 CLR 


ми EEE Ee Ee | » [лә [те] [15] 
ІСІГІ тшт OWT ИЕН 
rese | | Бе фри > ОСЗ ОСЗ СЗ Ре 
ШІНЕЛЕЛЕЛЕЛЕШЕЛЕЛЕЛЕЛЕЛЕЛЕНЕНЕЛЕНЕН 
ІСІГІ ——— memes ИТТЕН 
rese en) ll > mim) mT 


PLL WAIT. CNT1 


Field Name Type | Set/Cle | Reset Description 
ar Value 


MPLLO WAIT СМ | [31: 24] 0x64 Wait time for MPLLO clock stable 
T 
DPLLO WAIT CN | [23: 16] 0x64 Wait time for DPLLO clock stable 
T 
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DPLL1 WAIT CN | [15: 8] Wait time for DPLL1 clock stable 
Г 


GPLL WAIT. СМТ | [7: 0] Wait time for GPLL clock stable 


5.29.1.37 PLL_WAIT_CNT2 


0x000000C4 PLL_WAIT_CNT2(0x64646464) PLL_WAIT_CNT2 
0x000010C4 PLL_WAIT_CNT2 SET PLL_WAIT_CNT2 SET 


0x000020C4 PLL_WAIT_CNT2 CLR PLL_WAIT_CNT2 CLR 


| " |з1 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
| Мате | манто" | мимо gins № 


MPLL2_WAIT_CNT MPLL1_WAIT_CNT 


ЕСІЕНЕН ЕН e О ОС ОС ОСЗ О ОСЗ ОСЗ С Е ОСЗ СЗ СЗ 
ПТ КЕ | та Е пе С С С |» е ОС СЗ Е [2 СЗ СО 
ен О ООО 
Peel | ОС О 5 1 ОС ОСЗ ОС О ОС С С 


PLL_WAIT_CNT2 


Field Name Type Set/Cle | Reset Description 
ar Value 
MPLL2 WAIT. CN [31: 24] Wait time for MPLL2 clock stable 
MPLLI WAIT. CN | [23: 16] ulli || Wait time for MPLL1 clock stable 
DSPLL_ WAIT_CN | [15:8] DE || | Wait time for DSPLL clock stable 
RPLL1 WAIT. CN E qe | |“ | Wait time for RPLL1 clock stable 
г 


5.29.1.38 PLL_WAIT_CNT3 


0x000000C8 PLL_WAIT_CNT3(0x64646464) PLL_WAIT_CNT3 
0x000010C8 PLL_WAIT_CNT3 SET PLL_WAIT_CNT3 SET 


0x000020C8 PLL_WAIT_CNT3 CLR PLL_WAIT_CNT3 CLR 


БЕШ И Е Е ee eds don re Des Je И И 
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| Name | RPLLO_WAIT_CNT LPLLO_WAIT_CNT 


ЕЖЕН СЕНКИ ce | СС Се СЗ С СЕЛЕН 
ви | пе | та | па | па | и | пој» [о | е |» | |» [2 ОСЗ СВ 
ІСІГІ эшти [тшт _____ 
ІЛЕНЕЕЕЕКЕКЕЕЕЕНЕНЕНЕНЕСЕЕЕЕЕЕЕЛЕЙ 


PLL_WAIT_CNT3 


Field Name Type Set/Cle | Reset Description 
ar Value 
RPLLO WAIT CN | [31: 24] Wait time for RPLLO clock stable 
2 
LPLLO WAIT CN | (23: 16] Wait time for LPLLO clock stable 
- 
ISPPLL WAIT. CN | [15: 8] Wait time for ISPPLL clock stable 
ТУРШ. WAIT. CN | [7: 0] Wait time for TWPLL clock stable 
| 


5.29.1.39 GPLL_REL_CFG 


ИСТИ ЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 


Reserved 
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ee | | | 
KREIETEISS ИС БИС 


Set/CIr 


GPLL REL CFG 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Lee: — mem se [s  — 
ZINC ОН СИ „И 
еи ғяс оғ [na [RW [эс fo — [wrenmebrissues — — — 


GPLL RELOCK E | [13] БЕ БН | When the bit is set to 1 
N 


C NNI [НЕЕ NUNT ЕЕ ин 


| еземед _____| | еземед _____| 


ӨРІМ АР SYS S A selected by ap_sys. Once 
selected 

GPLL WTLCP S |[7] GPLL selected by wtlcp sys. Once 

YS SEL selected 

GPLL PUBCP SY RW S/C GPLL selected by pubcp sys. Once 

S SEL selected 

GPLL AUD SYS | [5] RW S/C GPLL selected by agcp. sys. Once 

SEL selected 

GPLL CM4 SYS | [4] RW S/C GPLL selected by cm4_sys. Once 

SEL selected 

GPLL PUBO SYS |[3] RW S/C GPLL selected by рибо sys. Once 

SEL selected 

GPLL PUB1 SYS | [2] RW S/C GPLL selected by рибі sys. Once 

SEL selected 

GPLL CAM PD  |[1] RW S/C GPLL selected by cam pd. Once 

SEL selected 

GPLL EXT PD S RW S/C GPLL selected by ext. pd. Once 

EL selected 


5.29.1.40 DPLL1 REL, СЕС 


0x000000D0 DPLL1_REL_CFG(0x000001F6) DPLL1_REL_CFG 
0x000010D0 DPLL1_REL_CFG SET DPLL1_REL_CFG SET 


0x000020D0 DPLL1_REL_CFG CLR DPLL1_REL_CFG CLR 


ee ee ee ВЕ pre e ЕВ Е В eee 
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еј ка 
еј е 


Reserved 


еее] ш СЕНЕ [е] 


DPLL1 REL CFG 


Field Name Type | Set/Cle | Reset Description 
ar Value 
зле јао [sc |o | SSS 


DPLL1 FRC ON = [RW 9с јо | Back door register, not used now 
DPLL1 FRC OFF ma [Rw [әс Го | Back door register, not used now 


E  RELOCK . BEI ANM NN Back door register, not used now 


Desi _____| пала је fo 
a E N C 


DPLL1_AP_SYS_ S e Back door register, not used now 
SEL 


DPLL1 WTLCP S | [7] RW S/C 0х1 Back door register, not used now 
YS_SEL 

DPLL1 PUBCP S RW S/C 0х1 Back door register, not used now 
YS_SEL 

EE AUD SYS [om је је | Back door register, not used now 
ДЕВ _CM4_SYS е је ја" Back door register, not used now 
DPLLT_PUBO_SY Bo БОЙ ш Back door register, not used now 
S_SEL 

DPLL1 PUB1 SY БИЕ БИ БӘ |“ | Back door register, not used now 
S_SEL 
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DPLL1 CAM PD Back door register, not used now 
SEL 


DPLL1 EXT PD ШЕН ш UM Ен Back door register, not used now 
SEL 


5.29.1.41 XTLBUF2 REL CFG 


| Bi | зт | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | еј 
| Мате | Reserved 

[Te [o 
зс ЕСІ 
[Reset | о | о | о | о | о о | о | о | о | о|о | ојо | ој о | о] 
| ви |15|1а [яз | 12 | "1 | о | о | г |7 | 6 | 5 | 4 | з |2 | 1 [0] 


a 


туре гі Те NE ЕЛ САЛЕ ЕТЕЛ 


XTLBUF2_REL_CFG 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Lee: — mem је [s  — 


XTLBUF2 FRC O ааа Back door register, пої used now 
N 


каше FROM [14] је је Back door register, not used now 
eq RELOC БЕНИ БА И cc Back door register, not used now 


жеме _____| пало је 9 — 
та СТАНЕ] o GS 
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XTLBUF2_AP_SY RW S/C 0х1 Back door register, not used now 
S_SEL 

XTLBUF2_WTLCP | [7] RW $/С 0х1 Back door register, not used now 
_SYS_SEL 

XTLBUF2_PUBCP RW S/C 0х1 Back door register, not used now 
_SYS_SEL 

XTLBUF2 AUD S Back door register, not used now 
YS SEL 


XTLBUF2 СМ4 5 | [4] RW S/C 0х1 Back door register, not used now 
YS_SEL 

XTLBUF2_PUBO_ | [3] RW S/C Back door register, not used now 
SYS SEL 

XTLBUF2_PUB1_ | [2] RW S/C Back door register, not used now 
SYS SEL 

XTLBUF2 CAM P | [1] RW S/C 0х1 Back door register, not used now 
D_SEL 

XTLBUF2_EXT_P ССС a | Back door register, not used now 
D_SEL 


5.29.1.42 DPLLO_REL_CFG 


0x000000D8 DPLLO_REL_CFG(0x000001FA) DPLLO_REL_CFG 
0x000010D8 DPLLO_REL_CFG SET DPLLO_REL_CFG SET 


0x000020D8 DPLLO_REL_CFG CLR DPLLO_REL_CFG CLR 


| Bit_| 31 | 30 | 20 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | zt | 20 | 19 | ve | 17 | 6 | 


Reserved 


w) 


S/C 


E 


тө oe e СЗ PP fo oe oe 


DPLLO_REL_CFG 
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Field Name Type | Set/Cle | Reset Description 
аг Value 


"еле СВТ |ғо је [e _ 
СВ ONU = 
ПО [na — mr |86 И ЕЕ 


Dru RELOCK . sli dil oi IR o NN When the bit is set to 1 


Lese: — newr|n se s — 
ея 0С ЕТЕ E mmn  —— 


DPLLO AP SYS . RW S/C 0х1 DPLLO selected by ap_sys. Once 

SEL selected 

ve eee [7] RW S/C 0х1 DPLLO selected by wtlcp sys. Once 

YS SE selected 

ertt | UBCP- S DPLLO selected by pubcp sys. Once 
selected 

DPLLO AUD SYS [5] DPLLO selected by адср sys. Once 
selected 

SEES CM4_SYS | [4] DPLLO selected by cm4_sys. Once 
selected 

ВЕ PUBO_SY | [8] DPLLO selected by pub0_sys. Once 
selected 

DPLLO РОВІ SY [2] DPLLO selected by pub1_sys. Once 

S_SEL selected 

DPLLO_CAM_PD_ | [1] RW S/C 0х1 DPLLO selected by cam_pd. Once 

SEL selected 

DPLLO EXT PD RW S/C DPLLO selected by ext pd. Once 

SEL selected 


5.29.1.43 MPLLO REL СЕС 


0x000000DC MPLLO REL CFG(0x00000100) MPLLO REL CFG 
0x000010DC MPLLO REL CFG SET MPLLO REL CFG SET 


0x000020DC MPLLO REL CFG CLR MPLLO REL CFG CLR 


| Bit_| 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | ve | 17 | 16 | 


Reserved 


| те PO 

еси | 
SS КЗГЗРЗГ1ГЗГ1ГЗГЗГЗ 
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E 
к 


тө elele e ЕЗЕТ ТИГИИ 


MPLLO_REL_CFG 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Lese: ІСТЕТЕ је [s  — 
LXXX ЕИ EN CON СЗЯ 
weno ғас orr[na [RW |86 fo | Whenthobitissetion — — — 


yo RELOCK . EM CAN LN When the bit is set to 1 


желмен (rei је fo 
ее ы И —, 


MPLLO_AP_SYS_ RW S/C 0х1 MPLLO selected by ap_sys. Once 
SEL selected 

MPLLO_WTLCP_S | [7] RW S/C MPLLO selected by wtlcp sys. Once 
YS SEL selected 


MPLLO PUBCP S RW S/C MPLLO selected by pubcp. sys. Once 
YS SEL selected 

MPLLO AUD SYS | [5] RW S/C MPLLO selected by agcp sys. Once 
SEL selected 

MPLLO СМ4 SYS | [4] RW S/C MPLLO selected by cm4 sys. Once 
SEL selected 

MPLLO PUBO SY | [3] RW S/C MPLLO selected by риро sys. Once 
S SEL selected 

MPLLO PUB1. SY | [2] RW S/C MPLLO selected by рибі sys. Once 
S SEL selected 

MPLLO CAM PD | [1] RW S/C MPLLO selected by cam pd. Once 
SEL selected 

MPLLO EXT PD. RW S/C MPLLO selected by ext pd. Once 
SEL selected 
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5.29.1.44 XTLBUF1 REL, СЕС 


ви [o o ps o] [5 [5 [29 Eo [в [7 | o [тв [ пе 


Reserved 


еј е 
SEEM rd ЕЕЗ He EG ЕЗ БАТ CO 


|1з | 12 | ЕИ о | е | у | е| аз ЕЧ ЕН ЕЛ 


- Е. 


Tie miei e СЕ СТ С СИСЕЕЕ 


Set/CIr 


XTLBUF1 REL CFG 


Field Name Type | Set/Cle | Reset Description 
ar Value 


жеме — [mun sc fo 


XTLBUF1 FRC O пети [е сами << 7 meme Back door register, not used now 
N 

ХТЕВОРТ. РАСА [14] је ЈЕ | Back door register, not used now 
КО _RELOC ll il И ива Back door register, not used now 


је јешје se s — 
ee е —— 


XTLBUF1 AP SY RW S/C Back door register, not used now 

S SEL 

а eee ber [7] RW S/C Back door register, not used now 
.SYS SE 

ANC EE co E je Бе |“ | Back door register, not used now 
_SYS_S 
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XTLBUF1_AUD_S | [5] RW $/С Back door register, not used now 
YS_SEL 

XTLBUF1_CM4_S | [4] RW $/С Back door register, not used now 
YS_SEL 

XTLBUF1_PUBO_ | [3] RW $/С Back door register, not used now 
SYS_SEL 


XTLBUF1 PUB1 | [2] RW S/C Back door register, not used now 
SYS_SEL 

XTLBUF1 CAM P | [1] RW S/C Back door register, not used now 
D SEL 

XTLBUF1 EXT P roges eu» | Back door register, not used now 
D SEL 


5.29.1.45 RPLL1 REL, CFG 


0x000000E4 RPLL1_REL_CFG(0x000000E0) RPLL1_REL_CFG 
0x000010E4 RPLL1_REL_CFG SET RPLL1_REL_CFG SET 


0x000020E4 RPLL1_REL_CFG CLR RPLL1_REL_CFG CLR 


| s |з1 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | zt | 20 | 19 | ve | 17 | 16] 


Reserved 


Ce [| 


Set/CIr S/C 


E 


ICI e СЗ ЗСС fo oe еее 


RPLL1 REL CFG 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Lee: — mem se [s  — 
Стана RUND CN COMM S SR cR 
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[RPLLLFAG_OFF Грам је [o | Back doorregislen notusednow | 


Е RELOCK . adl d II Back door register, not used now 


елен [rai | је јо | 
Es ина сина К 


HPLL1 AP 5У5. RW S/C Back door register, not used now 
SEL 

RPLL1 WTLCP S | [7] RW S/C 0х1 Back door register, not used now 
YS_SEL 

RPLL1_PUBCP_S RW S/C 0х1 Back door register, not used now 
YS_SEL 

jw AUD SYS т qe | Б Back door register, not used now 
in _CM4_SYS СЕ ЕЕЕ Back door register, пої used now 
RPLLT PUBO SY [3] Back door register, not used now 
S SEL 

RPLL1 PUB1 SY | [2] RW S/C Back door register, not used now 
S SEL 

RPLL1 CAM PD ym ЊА Аа Back door register, not used now 
SEL 

RPLL1 EXT PD п и је МО | Back door register, not used now 
SEL 


5.29.1.46 DSPLL_REL_CFG 


ШІШЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕС 


Reserved 
| те PO 
57:71 | 


S/C 


DSPLL_REF_SEL “Ea 
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wee [ew па [ow] ew ISISISISISISISISISIV] 
aaa: ee eee 


DSPLL_REL_CFG 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Lese: ЕЕ [эб Гр" 
пат ааста аага е RN 
[эзе ғас оғғ [na [mw sc fo — [wrenmebrissere: — — — 


DSPLL RELOCK | [13] WIEN When the bit is set to 1 
EN 


Deme: јо јо se | SSCS 


DSPLL AP SYS . RW S/C DSPLL selected by ар sys. Once 

SEL selected 

DSPLL WTLCP S | [7] RW S/C DSPLL selected by wtlcp sys. Once 

YS SEL selected 

DSPLL PUBCP S RW S/C DSPLL selected by pubcp sys. Once 

YS SEL selected 

DSPLL AUD SYS | [5] RW S/C БӨРІ selected by agcp. sys. Once 

SEL selected 

DSPLL CM4 SYS | [4] RW S/C DSPLL selected by cm4 sys. Once 

SEL selected 

DSPLL PUBO SY | [3] RW S/C БӘРІ selected by pubO. sys. Once 

S SEL selected 

DSPLL PUB1 SY | [2] RW S/C БӘРІ selected by pub1. sys. Once 

S SEL selected 

DSPLL CAM PD | [1] RW S/C DSPLL selected by cam pd. Once 

SEL selected 

БӘР EXT РО. DSPLL selected by ехі ра. Once 
selected 


5.29.1.47 XTLBUFO_REL_CFG 


0x000000EC XTLBUFO REL CFG(0x000001FE) XTLBUFO REL CFG 
0x000010EC XTLBUFO REL CFG SET XTLBUFO REL CFG SET 


0x000020EC XTLBUFO REL CFG CLR XTLBUFO REL CFG CLR 


| вт | 31 | 30 | 20 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | ve | 17 | 16 | 


Reserved 
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= 0 


Set/CIr 


Reserved 


тө галл e 3 ЕЕ 626 


XTLBUFO_REL_CFG 


Field Name Type | Set/Cle | Reset Description 
ar Value 


кеме — [msn sc |»  — 


XTLBUFO FRC O та [ev [е [o јан When the bit is set to 1 
N 

XTLBUFO_FRC_O [14] м | | When the bit is set to 1 
XTLBUFO_ RELOC БР УНИ БИ НЫНЕ When the bit is set to 1 


кемеа — пато ао је 9 — 
eme ІҢ БЕН nomen: cem | num wes EE 


XTLBUFO AP SY RW S/C 0х1 XTLBUFO selected by ap_sys. Once 
S_SEL selected 

XTLBUFO WTLCP | [7] RW S/C 0х1 XTLBUFO selected by wtlcp sys. Once 
_SYS_SEL selected 

XTLBUFO_PUBCP RW S/C 0х1 XTLBUFO selected Бу pubcp_sys. Once 
_SYS_SEL selected 

XTLBUFO_AUD_S | [5] RW $/С 0х1 XTLBUFO selected Бу agcp_sys. Once 
YS SEL selected 

XTLBUFO СМ4 5 | [4] RW S/C 0х1 XTLBUFO selected by cm4_sys. Once 
YS SEL selected 

XTLBUFO PUBO | [3] RW S/C 0х1 XTLBUFO selected by риро sys. Once 
SYS SEL selected 


XTLBUFO PUB1 . XTLBUFO selected by рир1 sys. Once 
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ее | со кт 


XTLBUFO | БЕКЕН Р ин XTLBUFO selected by сат ра. Once 
D_SEL selected 


XTLBUFO_EXT_P XTLBUFO selected by ext_pd. Once 
D SEL selected 


5.29.1.48MPLL1 REL СЕС 


0x000000F0 MPLL1_REL_CFG(0x00000100) MPLL1_REL_CFG 
0x000010F0 MPLL1_REL_CFG SET MPLL1_REL_CFG SET 


0x000020F0 MPLL1 REL CFG CLR MPLL1 REL CFG CLR 


| в! | st | 30 | 29 [ze | 27 | 26 | 25 | 24 | 23 | 22 | 21 | zo | 19 | vo | 17 | 16 


Reserved 


н __ 
PEP EEE EEE EET 


= 


= a ИСТИ СЕСЕ Lf fo СТ 


MPLL1_REL_CFG 


Field Name Type | Set/Cle | Reset Description 
аг Value 
зле јао [sc |o | SSS 


ғат ғас ом [ns [mw sc [0 __| Whenthobtissstiot _ 
[ури ғас оғ [na mr sc ОИ Whenthobtissetion 


a  ВЕСОСК . о он ЛЕ о When the bit is set to 1 


Lese: ‘(nav бо se s — 
о comm mn n ms CÓ 
Dwuraesm [m [m |56 [on —WPurssecedbyap aye. Оюе || 
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су је | 


E ES 5 — MPLL1 selected by wtlcp sys. Once 
YS S selected 

MPLL1 PUBCP S MPLL1 selected by pubcp. sys. Once 
YS SEL selected 

MPLL1 AUD SYS | [5] RW S/C MPLL1 selected by agcp sys. Once 
SEL selected 

MPLL1 CM4 SYS | [4] RW S/C MPLL1 selected by cm4 sys. Once 
SEL selected 


MPLL1 PUBO SY | [3] RW S/C MPLL1 selected by риро sys. Once 
S SEL selected 

MPLL1 PUB1 SY | [2] RW S/C MPLL1 selected by pub1. sys. Once 
S SEL selected 

MPLL1 CAM PD | [1] RW S/C MPLL1 selected by cam. pd. Once 
SEL selected 

MPLL1 EXT PD. RW S/C MPLL1 selected by ext pd. Once 
SEL selected 


5.29.1.49 MPLL2 REL CFG 


ICHEIEJEIEJEZEIEJEREIEIEREIEIEREZEI 


Reserved 


"мы: 
PEPE EPG EEE ET 


= |! 


тө „Ге СИНЕЕ 


MPLL2_REL_CFG 
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Field Name Type | Set/Cle | Reset Description 
ar Value 
зле јао [sc fo | — — — —  —] 


меша ғас ом [ns [mw sc [o итен 
Dweuz ғас orr [na [RW sc И Whenthobtissetion — — — 


Ы m RELOCK . о ЖИ РИ When the bit is set to 1 


тен reir је јо | 
ЕП ана 


MPLL2_AP_SYS_ RW S/C 0х1 MPLL2 selected Бу ap_sys. Once 
SEL selected 

MPLL2_WTLCP_S | [7] RW S/C MPLL2 selected by wtlcp sys. Once 
YS SEL selected 

MPLL2 PUBCP S RW S/C MPLL2 selected by рирср sys. Once 
YS SEL selected 

MPLL2 AUD SYS | [5] RW S/C MPLL2 selected by agcp sys. Once 
SEL selected 

MPLL2 СМ4 SYS | [4] RW S/C MPLL2 selected by cm4 sys. Once 
SEL selected 

MPLL2 PUBO SY | [3] RW S/C MPLL2 selected by риро sys. Once 
S SEL selected 

MPLL2 PUB1 SY | [2] RW S/C MPLL2 selected by pub1_sys. Once 
S_SEL selected 

MPLL2 CAM PD | [1] RW S/C MPLL2 selected by cam pd. Once 
SEL selected 

MPLL2 EXT PD. RW S/C MPLL2 selected by ext pd. Once 
SEL selected 


5.29.1.50 ТҮРІ. REL СЕС 


ви [o o ps o7 [5 [5 = Eo T2 [7 | o [e [v [15] 


Reserved 


[Sec | ве ________ 
a PE ET 


TW | TW TW | Tw | Tw | Tw | Tw | ту | Tw | TW | TW 
gs i m TWPLL REF SEL | erv i E s i S - d^ P PE 
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RC Ps. TL UB UD 
_O SY СР СР 5 
М 5_ _5 5 YS 
SE YS YS 5 

L Е. = EL 


Tine Lm [Law [oe En [we [ow Lo СИЕ 


Set/CIr 


TWPLL REL CFG 


Field Name Type | Set/Cle | Reset Description 
аг Value 


еее патта је 9 | 
MIC И LN NN NAA ТАНИ 


TWPLL FRC OF со WEIN When the bit is set to 1 
F 

TWPLL RELOCK | [13] ін! jse 0 04 When the bit is set to 1 
_ЕМ 


[тїрї ner set [nz [Aw је [0 | TWPIL тимесе cook soues оса | 
Deme [ы m [б о | | 


TWPLL AP SYS . RW S/C 0х1 TWPLL selected by ap_sys. Once 
SEL selected 

TWPLL_WTLCP_ | [7] RW $/С 0х1 TWPLL selected by wtlcp sys. Once 
SYS SEL selected 


TWPLL PUBCP . RW S/C 0х1 TWPLL selected Бу pubcp_sys. Once 
SYS SEL selected 

TWPLL AUD SY | [5] RW S/C 0х1 TWPLL selected by agcp_sys. Once 
S_SEL selected 

TWPLL_CM4_SY | [4] RW S/C 0х1 TWPLL selected by cm4_sys. Once 
S_SEL selected 

TWPLL_PUBO_SY | [3] RW S/C TWPLL selected by риро sys. Once 
S SEL selected 

TWPLL PUB1. SY | [2] RW S/C TWPLL selected by рир1 sys. Once 
S SEL selected 

TWPLL CAM PD | [1] RW S/C 0х1 TWPLL selected Бу cam_pd. Once 
SEL selected 

TWPLL EXT PD RW S/C TWPLL selected by ext pd. Once 
SEL selected 


5.29.1.51 ISPPLL_REL_CFG 


0x000000FC ISPPLL REL CFG(0x000001F2) ISPPLL REL CFG 
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ИСТИ ЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕІРЕЕЛЕЛЕЛЕЛЕ 


Reserved 


“| 


т» | | | e [eje о тем че 9 че 


Set/CIr 


ISPPLL REL CFG 


Field Name Type | Set/Cle | Reset Description 
ar Value 
зле во __|5 |o | — — — —] 
ISPPLL FRC ON | [15] [RW | SC о [|Whenthe bitis set to 1 


ISPPLL РАС. OF [14] је је | When the bit is set to 1 
а RELOCK "ELE When the bit is set to 1 


[ee qmow[e se Jo 


ISPPLL AP SYS - RW S/C 0x1 ISPPLL selected by ap. sys. Once 
SEL selected 

ISPPLL_WTLCP_ | [7] RW S/C 0х1 ISPPLL selected by wtlcp_sys. Once 
SYS_SEL selected 

ISPPLL_PUBCP_ RW $/С 0х1 ISPPLL selected by pubcp_sys. Once 
SYS_SEL selected 

ISPPLL_AUD_SY | [5] RW S/C 0x1 ISPPLL selected by agcp. sys. Once 
S SEL selected 


ISPPLL CM4 SY ISPPLL selected by cm4 sys. Once 
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е | ева 


Стао PUBO_SY —— ISPPLL selected by рибо_зуз. Once 
selected 

|БРРШ_РОВЈ SY [2] ISPPLL selected by pub1_sys. Once 

S_SEL selected 


ISPPLL CAM PD | [1] RW S/C 0х1 ISPPLL selected by cam_pd. Once 
SEL selected 

ISPPLL EXT PD _ RW S/C ISPPLL selected by ext pd. Once 
SEL selected 


5.29.1.52 RC REL CFG 


0x00000100 RC REL CFG(0x000001F2) RC REL CFG 
0x00001 100 RC REL CFG SET RC REL CFG SET 


0x00002100 RC REL CFG CLR RC REL CFG CLR 


| ви |з1 | 30 | 29 | 26 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | zo | 19 | 16 | 17 | ve | 
| Мате | Reserved 


ќа 
к Reserved erv 
EL EL 


тө ИЛЛ ЕНЕ ЕЕ 


Set/CIr 


RC REL CFG 


Field Name Type | Set/Cle | Reset Description 
ar Value 
эп fro [sc |o |  — — — ——] 
ВС ЕВС ON [15] [RW 9с |0 ___| When the bitis set to 1 


С [na [Rw |56 И Whenthobtissstion — — — 
mc Reo Ew [пз [RW |56 — [o — [wrenmebiris seri: — — — 
ее [nexr]m [бє [e г — ——À 
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е — [m јо se | — — — — —]J 
сар вуз з [m [RW јас јот [RC seecedby ap-srs-Once selected | 


RC WTLCP SYS | [7] RW S/C 0x1 RC selected by wtlcp sys. Once 

SEL selected 

ie BCP_SYS RW $/С 0х1 RC selected by pubcp_sys. Once 
selected 

із |. AUD 575 S |[5] RC selected by agcp_sys. Once 
selected 


ВС СМ4 5Ү5 5 i I Бег RC selected by cm4 sys. Once selected 
EL 

RC PUBO SYS 5 | [3] RW S/C RC selected by риро sys. Once 

EL selected 

RC PUB1 SYS S | [2] RW S/C RC selected by рибі sys. Once 

EL selected 

RC CAM PD SE RC selected by cam pd. Once selected 
L 


RC EXT PD SEL |o] [ам |с Го | RC selected by ext pd. Once selected 


5.29.1.53LPLLO REL CFG 


9 [op s [а [25 [25 s [s T2 ЕНЕЛ D» e v [| 
[one [TD RA] 


Reserved 


Eme [m 8 
Беј 
ЕНЕЛ ЕЛЕНЕЛЕНЕЛЕНЕЛЕНЕЛЕЛЕН 


LPLLO_REF_SEL 


eo FP 


LPLLO_REL_CFG 
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Field Name Type | Set/Cle | Reset Description 
аг Value 


"еее СВТ |ғо [so ј  — 
по = 
СЕ [na — mr Јас И ЕЕ 


LPLLO RELOCK . | [13] pue se |“ When the bit is set to 1 
EN 


heus mer set [пя] [RW |56 fo — олонтоо dock soure suec — 
жеме [m јо se [9 БИ 


LPLLO AP SYS _ RW S/C 0х1 LPLLO selected by ap_sys. Once 

SEL selected 

LPLLO WTLCP S | [7] RW S/C 0х1 LPLLO selected by wtlcp_sys. Once 

YS_SEL selected 

Ve srl | 5 LPLLO selected by pubcp_sys. Once 
selected 

LPLLO AU D SYS | [5] LPLLO selected by agcp. sys. Once 
selected 

Е = CM4_SYS | [4] LPLLO selected by cm4_sys. Once 
selected 

е SEL PUBO_SY | [3] LPLLO selected by риро sys. Опсе 
selected 

(РШО РОВІ SY [2] LPLLO selected by pub1_sys. Once 

S SEL selected 

LPLLO CAM PD | [1] RW S/C 0х1 LPLLO selected by cam_pd. Once 

SEL selected 

LPLLO EXT PD_ RW S/C LPLLO selected by ext_pd. Once 

SEL selected 


5.29.1.54XTLO REL CFG 


0x00000108 XTLO REL CFG(0x000001FE) XTLO REL CFG 
0x00001108 XTLO REL CFG SET XTLO REL CFG SET 


0x00002108 XTLO REL CFG CLR XTLO REL CFG CLR 


| вт | 31 | 30 | 20 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | ve | 17 | 16 | 


Reserved 


"> 0 ll . 
LEER 10 0 05 47 
[еле ото И |. |>. [= [> [> [е т. 
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OA 
pu 
SY 
5_ 
SE 
L 
L 


| туре | пи | ки | за мы 


Set/CIr S/C 


XTLO REL CFG 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Lese: — [mem se [s  — 
ВИ ИИ ЕИ СИ 7 T sr 
ба ғас оне [ns [Rw [эс fo | Whenthobitissstion — — — 


ХТЕО. RELOCK_E ШЫНЫҒА ји When the bit is set to 1 


жеме _____| пало [RO је 9 — 
ы о ний 


XTLO_AP_SYS_S RW S/C 0x1 XTLO selected by ар sys. Once 
EL selected 

XTLO WTLCP SY | [7] RW S/C 0х1 XTLO selected by wtlcp_sys. Once 
S SEL selected 


co RW S/C 0х1 XTLO selected by pubcp_sys. Once 
selected 

Aer | AUD SYS |[5] XTLO selected by адср sys. Once 
selected 

XTLO СМ4 SYS. | [4] XTLO selected by cm4 sys. Once 

SEL selected 

XTLO PUBO SYS | [3] RW S/C 0х1 XTLO selected by pubO sys. Once 

SEL selected 

XTLO PUB1 SYS | [2] RW S/C 0х1 XTLO selected by pub1_sys. Once 

SEL selected 

XTLO CAM PD S | [1] RW S/C 0х1 XTLO selected by cam_pd. Once 

EL selected 

XTLO EXT PD S p je је је | XTLO selected by ext pd. Once selected 

EL 
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5.29.1.55 RPLLO_REL_CFG 


Cen [o o p o7 [5s [5 5 To T2 [7 | o Le [ 6] 


Reserved 


еј 5 
зе ООО 
ЕСТЕ ттт 


EE 


Tie oe a LP oe еее 


RPLLO_REL_CFG 


Field Name Type | Set/Cle | Reset Description 
ar Value 
зле јао [sc |o | — — — — —— — 


|вешо тас он [ns [mw sc [o — [wresmebrsser: _ 
Emme Fro ore fna [mr [эс — [o — [Wrentebtissere: — — — 


за RELOCK . ВИА о When the bit is set to 1 


Lees — пато ао se 9 — 
(HE. ER CORN Сена Lolli RR 


RPLLO AP SYS . RW S/C RPLLO selected by ap sys. Once 

SEL selected 

тарс ES [7] RW S/C 0х1 RPLLO selected by wtlcp sys. Once 
selected 

RPLLO p os S RPLLO selected by pubcp sys. Once 

YS SE selected 

Е | AUD SYS | [5] RPLLO selected by agcp_sys. Once 
selected 
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RPLLO_CM4_SYS | [4] RW $/С RPLLO selected by cm4_sys. Once 
SEL selected 
RPLLO PUBO SY | [3] RW S/C RPLLO selected by pubO sys. Once 
S SEL selected 


RPLLO PUB1 SY | [2] RW S/C RPLLO selected by рир1 sys. Once 
S SEL selected 

RPLLO CAM PD | [1] RW S/C RPLLO selected by cam pd. Once 
SEL selected 

RPLLO EXT PD RW S/C RPLLO selected by ext pd. Once 
SEL selected 


5.29.1.56 PWR STATE DBG1 
0x0000011C PWR STATE DBG1(0x00000000) PWR STATE DBG1 


| s |з1 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


PD WTLCP LTE P4 STA 


Reserved PD WTLCP HUSGE B STATE PD WTLCP TGDSP STATE 


Reserved PD PUBCP SYS STATE PD BIA SOIX STATE 


РМА STATE DBG1 


Field Name Type | Set/Cle | Reset Description 
ar Value 


е a ја в _[ — — — — — — 


PD WTLCP HUS | [29: 25] NA Status of power domain 
GE B STATE РО WTLCP HUSGE В" 


PD WTLCP TGD | [24: 20] NA Status of power domain 
SP STATE 'PD WTLCP TGDSP' 
PD WTLCP LTE | [19: 15] NA Status of power domain 
P4 STATE 'PD WTLCP LTE P4' 
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ca ЕЕ ЕС В 


PD PUBCP SYS | [9:5] — of power domain 
STATE 'PD PUBCP SYS' 


PD BIA SOIX ST еј qe |“ | Status of power domain "РО BIA SOIX' 
ATE 


5.29.1.57 PWR_STATE_DBG2 


ICHEREIEIEIEZEIEJEIEJEIEREJEIEIEAE] 


Reserved PD VSP SYS STATE PD WTLCP LTE P1 STATE PD PUBO SYS STATE 


Reserved PD GPU PHANTOM STATE PD AP SYS STATE 


PWR STATE DBG2 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Lese: a [а fo _[ — — — — — — 


PD VSP SYS ST | [29: 25] ШЕ БЕ ИЕ Status of power domain 'PD_VSP_SYS' 
ATE 

PD_WTLCP_LTE_ | [24: 20] NA Status of power domain 

P1 STATE РО WTLCP (ТЕ P1' 


PD PUBO SYS S | (19: 15] Status of power domain 
TATE РО. MEN, SYS' 


шшр а 
PD qe т [9: 5] ПЕЕ of power domain 

OM_STA 'PD GPU PHANTOM' 

PD AP SYS STA [or quee БЕК БИЕ Status of power domain 'PD AP SYS' 
TE 


V0.3 Spreadtrum Communications, Inc., Confidential and Proprietary 863 of 2330 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


КЕЗ SPREADTRUM | 5С9853ІЧА Device Specification 


5.29.1.58 PWR_STATE_DBG3 


Cen Гая во [в [а [а [25 [25 [ [а [а [= |» о [18 [7 [| 
[тете Гана о тее | овди ЕЛІТІП 
рю | 


Reserved PD_GPU_TOP_STATE PD_WTLCP_LDSP_STATE 


PWR_STATE_DBG3 


Field Name Type зеен Reset Description 
Value 


ШЕ: ea и 

PD_WTLCP_LTE_ |[29:25] —— of power domain 

P3 STATE 'PD WTLCP LTE P3' 

PD BIA STATE | [24:20] Саха. CNN Status of power domain РО BIA' 


STA aN LCP TD | [19:15] Status of poner domain 
'PD —————— 


Тот ЕИ | 

PD GPU TOP S | [995] — of power domain РО СРО ТОР" 
TATE 

PD WTLCP LDS | [4: 0] NA Status of power domain 

P STATE 'PD WTLCP LDSP' 

5.29.1.59PWR STATE DBG4 


Cen [o [о [ o v [5s [55 [ Га [2 T7 | » [i T [ [15] 


| Name | PD WTLCP HUSGE A STATE PD CAM SYS STATE PD VSP CORE STATE 
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| B |15|1а | 1з | 12 | m [ло | о | г | 7 Je | 5 La з [2 [1 [0 
РО 


PD_ISP_TOP_STATE PD_WTLCP_SYS_STATE 


PWR_STATE_DBG4 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ата [ro [а к | —— — — — — — 
PD WTLCP HUS | [29: 25] NA Status of power domain 
GE A STATE РО WTLCP HUSGE А" 
PD CAM SYS S | [24:20] NA Status of power domain РО CAM SYS' 
TATE 
PD VSP CORE | [19: 15] NA Status of power domain 
STATE 'PD VSP CORE 
PD WTLCP LTE | [14: 10] NA Status of power domain 
P2 STATE 'PD WTLCP LTE P2' 
PD ISP TOP ST | [9: 5] NA Status of power domain 'PD ISP TOP' 
ATE 
PD WTLCP SYS |[4:0] NA Status of power domain 
STATE 'PD WTLCP SYS' 


5.29.1.60 PUBO SYS SLEEP CTRL 


0x0000012C PUBO SYS SLEEP CTRL(0x00000000) ВОВ АВЕО 
0x0000112C PUBO_SYS_SLEEP_CTRL SET а dS 


0х0000212С PUBO SYS SLEEP CTRL CLR PUB SY or gee 


Reserved 


Ce [| 
Peel PPP PPP PP PPP О ОСЗ СЗ С 


| Bit_| 31 | 30 | 20 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | ve | 17 | 16 | 
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BECA EC E ЕИ 


4- 


ту C e ESS SN ЕГ 


Set/CIr 


PUBO SYS SLEEP CTRL 


Field Name Type | Set/Cle | Reset Description 
ar Value 


еее [memo је s [кше — — — — — — 


DDRO GLB CGM | [11] по |80 № | Status of ddrO clock gate status 
_EN 

PUBO SYS DDR | [10] S/C Status of дагО power down signal 
PWR DOWN 

PUBO SYS SLEE REA Status of ddrO sleep signal 

P 


DDRO AUTO DE when setting to 1 
ii | SLEEP ЕМАВ 


DDRO SLEEP DI | [7] Status of ddrO sleep disable ack 
SABLE ACK 

DDRO SLEEP DI When start software DFS 

SABLE 

DDRO SLEEP DI | [5] RW S/C Bypass the ddrO sleep disable ack 
SABLE ACK BYP status 

DDRO AUTO SL |[4] when uu | to 1 

EEP ENABLE 


PUBO SYS FOR | [3] Force PUBO . aula И light sleep 
СЕ- LIGHT_SLEE 
PUBO SYS FOR [2] Force РУВО  SYS deep sleep 
CE DEEP SLEEP 


hee: [m је se Б еее 
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PUBO_SYS_DDR_ Bypass рир0 5у5 ddr globe сат enable 
СІВ СОМЕМВ signal 


YP 


5.29.1.61 PUB1 SYS SLEEP CTRL 


0x00000130 PUB1 SYS SLEEP CTRL(0x00000000) PUB Tove БЕБЕ етв 
0x00001130 PUB1_SYS_SLEEP_CTRL SET EVEL OY а 


0x00002130 PUB1_SYS_SLEEP_CTRL CLR PUBI зүс See 


ИТИЕЛЕЛЕЗЕЗЕЛЕЗЕЗЕЗЕЗЕЗЕЛГЗЕЛЕЗЕЛЕЗ 


Reserved 
"ree = = 
ЕС БЛЕЛЕЛЕЛЕЛ ЛЕН ERES 


- | || 


Tie C e SN ЕГУ 


Set/CIr 


PUB1 SYS SLEEP СТА 


Field Name Type | Set/Cle | Reset Description 
ar Value 
mug [Ro [sc fo [ем — y 
поени шы НИНЫ 


a 


ЕСІН ЕСІН 


DDR1 AUTO DE -—— door register, not used now 
EP SLEEP ENAB 
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ЕД. 
[weed о ре | је | — ————— — — —3À 


DDR1 SLEEP DI RW S/C Back door register, not used now 
SABLE 

DDR1 SLEEP DI | [5] RW S/C Back door register, not used now 
SABLE ACK BYP 

DDR1 AUTO SL | [4] RW S/C Back door register, not used now 
EEP ENABLE 


PUB1 SYS FOR | [3] RW S/C Back door register, not used now 
CE LIGHT SLEE 

P 

PUB1 SYS FOR |[2 Back door register, not used now 
CE DEEP SLEEP 


шаты 200 qs qp 


PUB1 SYS DDR. = door register, not used now 
СІВ СОМ EN B 
ҮР 


5.29.1.62 AP SYS SLEEP CTRL 
| 0x00000134 | AP SYS SLEEP CTRL(0x00000000) AP. | AP SYS SLEEP CTRL | SLEEP CTRL 


0x00001134 АР SYS SLEEP CTRL SET АР. 515 с | CTRL 


0x00002134 AP. SYS SLEEP СТВІ СІН АР 578. ЗБЕН CTRL 


ИСА ЕЛЕЛЕЛЕТЕДЕЗЕЛЕЛЕТЕЗЕЛЕЛЕЛЕТЕЛЕЗ 


| Е 


| Туре | 


м Е 
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AP_SYS_SLEEP_CTRL 


Field Name Type | Set/Cle | Reset Description 
ar Value 


кзз [mme реј 


АР SYS DOZE S = — doze sleep status 

LEEP 

AP SYS FORCE | [26] RW S/C Force АР SYS doze sleep 

 DOZE SLEEP 

AP SYS DEEP S | [25] MA Ww АР SYS deep sleep status 

LEEP 

AP SYS FORCE | [24] Force АР SYS deep sleep 
DEEP SLEEP 


шына ewe ре је 


AP SYS LIGHT . = Force AP ——— deep sleep 
SLEEP1 

AP SYS FORCE | [16] Force АР SYS light sleep 
LIGHT. SLEEP1 

AP SYS LSLP1  |[15] RW S/C Back door register, not used now 
WAKEUP EN 

AP SYS LIGHT. | [14] S/C Force AP SYS deep sleep 
SLEEPO 

AP SYS FORCE | [13] RW S/C Force АР SYS light sleep 
LIGHT. SLEEPO 

AP SYS (5 РО. | [12] АР SYS light sleep wakeup enable 
WAKEUP EN 


meme qus qe [ef 


AP SYS PUB DE = ——— pub deep sleep status 
EP SLEEP1 

AP SYS FORCE | [4] RW S/C Back door register, not used now 
PUB DEEP SLE 

EP1 


AP SYS PUB DS ІІ | |RW јәс jo | Back door register, not used now 
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AP_SYS_PUB_DE | [2] AP_SYS | deep sleep status 
EP_SLEEPO 


AP_SYS_FORCE | [1] Force AP dicis light sleep 
PUB DEEP SLE 
EPO 


AP SYS PUB DS 1: AP. SYS wakeup interrupt can 

LPO WAKEUP E wakeup the system from PUB deep 

N sleep status 0: AP SYS wakeup 
interrupt can not wakeup the system 
from PUB deep sleep status 


5.29.1.63 СМА_ SYS SLEEP CTRL 
| 0х00000138 | CM4_SYS_SLEEP_CTRL(0x05000000) | CM4_SYS_SLEEP_CTRL | SYS_SLEEP_CTRL 


0x00001138 СМ4 SYS SLEEP CTRL SET EE SYS | SLEEP_ CTRL 


0x00002138 CM4 SYS SLEEP СТВІ CLR d deor mi 


БЕІН IS ЕЕ ES ЕЕ ES IGI ES SHE GE ЕЕ ER 


- | 


= Као 8} © 


Res 
erv Reserved Reserved Reserved 
ed 


те | по | во ООС О 


CM4_SYS_SLEEP_CTRL 
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Field Name Type | Set/Cle | Reset Description 
ar Value 


шаны [вкш [RO qe је 


CM4_SYS_DOZE - n—— — SYS doze sleep status 
SLEEP 

CM4 SYS РОВС | [26] Force CM4 SYS doze sleep 

E DOZE SLEEP 


CM4 SYS DEEP | [25] S/C CM4_SYS deep sleep status 
SLEEP 

CM4 SYS РОВС | [24] RW S/C 0x1 Force CM4 SYS deep sleep 
E DEEP SLEEP 


Deed eao se jo [| — — — — _ 
ее ea је [б —] — — — — _ 
Lees [пз [m је б | — — — — _ 
тәме fea јо sc б | — — —— — —— 


5.29.1.64 WTLCP SYS SLEEP CTRL 


0x00000144 WTLCP SYS SLEEP CTRL(0x05003002) | ИТЕСР 5У9 SLEEP СТ 
0x00001144 WTLCP SYS SLEEP CTRL SET тисе Эт ЭКБЕР ЕТ 


0x00002144 WTLCP_SYS_SLEEP_CTRL CLR iius r e 


cec ES ЕС ES EIER ЕШШ 


- | 


Tie = spe pepe e 
cee Ee 


WT 

Reserved Le 
P_ 

SY 
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WTLCP_SYS_SLEEP_CTRL 


Field Name Type | Set/Cle | Reset Description 
аг Value 


шыны” Е реј 


WTLCP_SYS_DO > — doze sleep status 
ZE SLEEP 


WTLCP SYS FO | [26] Force WTLCP SYS doze sleep 
RCE DOZE_SLE 

WTLCP_SYS_DE | [25] WTLCP_SYS deep sleep status 
EP_SLEEP 

WTLCP SYS FO | [24] Force WILCP_SYS deep sleep 
ВСР DEER- SLE 


ema eese se qp — 


WTLCP SYS LIG = Force —— deep sleep 

HT SLEEPO 

WTLCP SYS FO | [13] RW S/C 0х1 Force WTLCP_SYS light sleep 
RCE_LIGHT_SLE 

EPO 

WTLCP SYS LSL | [12] RW S/C 0x1 WTLCP SYS light sleep wakeup enable 
PO WAKEUP EN 


pee [neat [RO qp је — 


WTLCP SYS PU > WTLCP_SYS ША Аа | deep sleep status 

В DEEP SLEEPO 

WTLCP SYS FO | [1] Force ed SYS light sleep 

RCE PUB DEEP 

 SLEEPO 

WTLCP SYS PU 1: WTLCP_SYS wakeup interrupt can 

B ОЗЕРО WAKE wakeup the system from PUB deep 

UP EN sleep status 0: WTLCP. SYS wakeup 
interrupt can not wakeup the system 
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АИ ee ЕВЕ a 


5.29.1.65 AGCP_SYS_SLEEP_CTRL 


0x00000148 АССР SYS SLEEP CTRL(0x05003002) сама dd 
0x00001148 AGCP SYS SLEEP CTRL SET ПЕ 


0х00002148 AGCP SYS SLEEP СТВІ CLR Adern а < 


ними T s ESSI LESEN SH RH ЕКО ВЕ 


- | | 


ыз пи | — 
Беј че ІЗ зе | ве ГЛ ве 
пење | | [ере | ОС ОСЗ | СЗ ОСЗ Ре ОСЗ СЗ 
ЕГИЗ ЕЕЕ ЕШ ЕП ЕНИП ЕЈ ENGESERERCEES 


+ | | 


кл rx) - So 
ЕСІ | sen реј se ————] 
rece Po) ПА о а ОС ОС | о С ОС ОС О С С 


AGCP_SYS_SLEEP_CTRL 
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Field Name Type | Set/Cle | Reset Description 
ar Value 
ШЕЛ E E 
eo НИ ЕНЕ e 


AGCP_SYS_FOR тт орын door register, not used now 
СЕ- DOZE_SLEE 


миы” ја qe ре је 


AGCP_SYS_FOR т ыыы O door register, not used now 
CE_DEEP_SLEEP 


Еге БЕ еа 

AGCP SYS LIGH | [14] 

T SLEEPO 

AGCP SYS FOR | [13] „ех. door register, not used now 
oe LIGHT_SLEE 

AGCP SYS LSLP | [12] Back door register, not used now 
0 WAKEUP EN 


roe EN [RN 

AGCP SYS PUB | [2] 
DEEP SLEEPO 

AGCP SYS FOR | [1] Back door register, not used now 
CE PUB DEEP _ 

SLEEPO 

AGCP SYS PUB RW S/C Back door register, not used now 
DSLPO WAKEU 

P EN 


5.29.1.66 РЏВСР SYS SLEEP CTRL 


0x0000014C PUBCP SYS SLEEP CTRL(0x05003002) RERO а 
0x0000114C PUBCP SYS SLEEP CTRL SET Ра 


0x0000214C PUBCP SYS SLEEP CTRL CLR РОВЕР th d 


——————— 


Е Е 


№3 5ргеайтшт Communications, Inc., Confidential and Proprietary 40923 Communications, Inc., Confidential and Proprietary 874 of 2330 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


КЕЗ SPREADTRUM | 5С9853ІЧА Device Specification 


SL SL 
E E: 
| Туре | 


ТА | 


те | во | по fe | е re С 


PUBCP_SYS_SLEEP_CTRL 


Field Name Type | Set/Cle | Reset Description 
ar Value 


те [mme se СЕНЕН 


PUBCP SYS DO = — doze sleep status 
ZE SLEEP 


PUBCP SYS FO | [26] Force PUBCP_SYS doze sleep 
ВСЕ. DOZE_SLE 

PUBCP SYS DE | [25] РОВСР SYS deep sleep status 
EP SLEEP 


PUBCP SYS FO | [24] Force PUBCP SYS deep sleep 
RCE DEEP SLE 
EP 


Dee (pata [Rose fo) — — — — — — 


PUBCP SYS LIG | [14] S/C Force РОВСР SYS deep sleep 
HT SLEEPO 

PUBCP SYS FO | [13] RW S/C 0x1 Force PUBCP SYS light sleep 
RCE LIGHT SLE 

EPO 
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PUBCP SYS LSL | [12] PUBCP SYS light sleep wakeup enable 
PO WAKEUP EN 


шыны — us | ре qp 


PUBCP SYS PU - pe SYS pub deep sleep status 
В DEEP SLEEPO 


PUBCP SYS FO | [1] Force PUBCP SYS light sleep 
RCE PUB DEEP 
_SLEEPO 


PUBCP_SYS_PU RW $/С 1: PUBCP_SYS wakeup interrupt can 

B ОЗЕРО WAKE wakeup the system from PUB deep 

UP EN sleep status 0: PUBCP SYS wakeup 
interrupt can not wakeup the system 
from PUB deep sleep status 


5.29.1.67 SYS SLP STATUSO 


SYS SLP 5ТАТ/50(0х00000000) 
| Bit |31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | әз | 22 | 21 | 20 | 19 | 18 | 17 | 16-. 


РЏВСР { i ЗІР STAT WTLCP SYS SLP STAT 
Reserved Reserved US 


ыз юш èë ë 
SI ink ЕЛЕНЕШЕШ 
| ви (чета [аз [аг (зо [о [ет [е [о [|з [211 [о | 


Reserved PUBO SYS SLP STATUS | CM4 SYS SLP STATUS AP SYS SLP STATUS 


ES оо. . (ЕЕЕ NEN 
| Reset | о | о | о | о | о | о | ое [ооо [о [ооо [о | 


SYS SLP STATUSO 


Field Name Type | Set/Cle | Reset Description 
ar Value 


[me [mme qw fo 


PUBCP SYS SLP | [27: 24] — ss of PUBCP_SYS sleep 
- STATUS 


шені qme qw qo 


WTLCP SYS SL |[19: 16] €—— of WTLCP SYS sleep 
P STATUS 


Lese [neva [RO ја s — 


PUBO S SYS ОР |[11:8] m T T mmm Status of РОВО SYS sleep 
Geo 

CM4_SYS_SLP_S | [7:4] Status of CM4_SYS sleep 
TATUS 
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AP SYS SLP ST | [3: 0] NA Status of AP SYS sleep 
ATUS 


5.29.1.68 BISR DONE STATUSO 


pe Ts [ToT а ая ея аа [а в т [в 


| 


BISR_DONE_STATUSO 


Field Name Type | Set/Cle | Reset Description 
ar Value 


CC qw С 


PD GPU C1 BIS = — bisr done status 
В DONE 


PD GPU CO BIS | [24] NA PD GPU СО bisr done status 

В DONE 

PD WTLCP HUS | [23] NA PD WTLCP НОЗСЕ A bisr done status 
GE A BISR DON 
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PD Ea = YS В -- А нь | SYS bisr done status 
SR_DON 


лег — jer qe qw qp — 


PD WTLCP (ТЕ. т PD EE LTE_P2 bisr done status 
P2 BISR DONE 

PD ISP TOP BIS | [19] PD ISP TOP bisr done status 

R DONE 

РО WTLCP SYS | [18] NA PD WTLCP SYS bisr done status 

. BISR DONE 

PD WTLCP (ТЕ | (17) NA PD WTLCP LTE P3 bisr done status 
P3 BISR DONE 

PD WTLCP TD | [16] PD WTLCP TD bisr done status 
BISR DONE 


ea ГЕНИ СИНИ СИ СЕНЕН 


PD GPU TOP BI = —— PU TOP bisr done status 

SR DONE 

PD WTLCP LDS | [13] NA PD WTLCP LDSP bisr done status 

P BISR DONE 

PD VSP SYS BI | [12] NA PD VSP SYS bisr done status 

SR DONE 

PD WTLCP (ТЕ | [11] NA PD WTLCP (ТЕ P1 bisr done status 
P1 BISR DONE 

PD PUBO SYS B | [10] NA PD PUBO SYS bisr done status 

ISR DONE 


|reseved _____| |reseved _____| 


PD on Е - BIS па ли ли — PD AP SYS bisr done status 
В DO 


PD WTLCP НОЗ PD WTLCP НОЗСЕ B bisr done status 
GE B BISR DON 

E 

PD TOP BISR D | [5] NA PD TOP bisr done status 

ONE 

PD WTLCP TGD | [4] NA PD WTLCP TGDSP bisr done status 
SP ВВ DONE 

PD WTLCP LTE | [3] PD WTLCP LTE P4 bisr done status 
P4 BISR DONE 


meme — qa qe qw qp 


PD PUBCP SYS " PD. NEN SYS bisr done status 
_ВІЅВ DONE 

PD АОМ SYS BI PD AON SYS bisr done status 
SR DONE 
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5.29.1.69 BISR_BUSY_STATUSO 


Гар а Та ее о jaa ea e e e в 


BISR_BUSY_STATUSO 


Field Name Type | Set/Cle | Reset Description 
ar Value 


кее јеајо [NA 9 јо 


PD GPU C1 BIS | [25] NA PD GPU С1 bisr busy status 
RH BUSY 
PD GPU CO BIS | [24] NA PD GPU СО bisr busy status 
R BUSY 


PD WTLCP HUS | [23] PD WTLCP HUSGE А Ыг busy status 
НЕ _A_BISR_BUS 

PD САМ, | SYS BI | [22] PD_CAM_SYS bisr busy status 
SR_BUS 


р 
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PD_WTLCP_LTE_ } [20] NA PD WTLCP (ТЕ P2 bisr busy status 
P2 ВОН BUSY 

PD ISP TOP BIS | [19] NA PD ISP TOP bisr busy status 

А BUSY 

РО WTLCP SYS | [18] NA PD МПСР SYS bisr busy status 

. BISR BUSY 

PD WTLCP LTE | [17] NA PD WTLCP LTE P3 bisr busy status 
P3 BISR BUSY 

PD WTLCP TD | [16] PD WTLCP TD bisr busy status 
BISR BUSY 


ea ГЕНИ [e [wef 


PD GPU TOP BI = —— PU TOP bisr busy status 

SR BUSY 

PD WTLCP LDS | [13] NA PD WTLCP LDSP bisr busy status 

P BISR BUSY 

PD VSP SYS BI | [12] NA PD VSP SYS bisr busy status 

SR BUSY 

PD WTLCP (ТЕ | [11] NA PD WTLCP (ТЕ P1 bisr busy status 
P1 BISR BUSY 

PD PUBO SYS B | [10] NA PD PUBO SYS bisr busy status 

ISR BUSY 


| еземед | | reseved | 


PD_AP ни BIS РР = PD_AP_SYS bisr busy status 
R_BUS 


PD WTLCP НОЗ PD WTLCP HUSGE B bisr busy status 
GE B BISR BUS 

Y 

PD TOP BISR B | [5] NA PD TOP bisr busy status 

USY 

PD WTLCP TGD | [4] NA PD WTLCP TGDSP bisr busy status 
SP BISR BUSY 

PD WTLCP LTE | [3] PD WTLCP LTE P4 bisr busy status 
P4 BISR BUSY 


meme ја qe qw qp 


PD PUBCP SYS А PD_ EMEN SYS bisr busy status 
 BISR BUSY 

PD AON SYS BI PD AON SYS bisr busy status 
SR BUSY 


5.29.1.70 BISR BYP CFGO 


0x00000178 BISR ВУР СЕСО(ОХОЗЕЕЕЕЕЕ) BISR_BYP_CFGO 
0x00001178 BISR_BYP_CFGO SET BISR_BYP_CFGO SET 
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0x00002178 BISR BYP CFG0 CLR ВОН БҮР CFG0 CLR 


IBN TB ECT ЕЕ EE S EIE EEG EST EI ВЕ ER 


47 


| позе | о | о | о | о |о| о | (| | | | | |" | 
| ви [us та [1з | 12 | зо [о Je | | ге | 5 [а |з ЕЕН | о] 


em NE ааа 


BISR. BYP. CFGO 


Field Name Type | Set/Cle | Reset Description 
ar Value 


е аю реј ј — — — — — — 


PD GPU C1 BIS | [25] RW S/C 0x1 Force bypass PD GPU С1 bisr 
R FORCE BYP 
PD GPU CO BIS | [24] RW S/C 0х1 Force bypass PD GPU CO bisr 
R FORCE BYP 
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PD WTLCP НОЗ | [23] RW S/C Ox1 Force bypass PD WTLCP НОЗСЕ А 

GE A BISR FOR bisr 

CE BYP 

PD CAM SYS BI | [22] RW S/C 0х1 Force bypass PD_CAM_SYS bisr 

SR_FORCE_BYP 

PD VSP CORE | [21] RW S/C Ox1 Back door register, not used now 

BISR_FORCE_BY 

P 

PD WTLCP (ТЕ | [20] RW $/С 0х1 Force bypass PD WTLCP LTE P2 bisr 

P2 BISR FORCE. 

_ВҮР 

PD ISP TOP BIS | [19] RW S/C Ox1 Force bypass PD ISP TOP bisr 

R FORCE BYP 

РО WTLCP SYS | [18] RW S/C 0х1 Force bypass PD_WTLCP_SYS bisr 
BISR_FORCE_B 

YP 

РО WTLCP (ТЕ | [17] RW $/С 0х1 Force bypass PD WTLCP LTE P3 bisr 

P3 BISR FORCE 

_ВҮР 

PD WTLCP TD | [16] RW S/C Ox1 Force bypass PD WTLCP ТО bisr 

BISR FORCE BY 

P 

PD PUB1 SYS B |[15] RW S/C Ox1 Back door register, not used now 

ISR_FORCE_BYP 

PD_GPU_TOP_BI | [14] RW S/C 0х1 Force bypass PD_GPU_TOP bisr 

SR_FORCE_BYP 

PD WTLCP LDS | [13] RW S/C Ox1 Force bypass PD WTLCP LDSP bisr 

P ВОН FORCE. 

BYP 

PD VSP SYS BI | [12] RW S/C 0х1 Force bypass PD_VSP_SYS bisr 

SR_FORCE_BYP 

PD WTLCP LTE | [11] RW S/C Ox1 Force bypass PD WTLCP LTE Р1 bisr 

P1 BISR FORCE 

.BYP 

PD PUBO SYS B | [10] RW S/C 0х1 Force bypass PD_PUBO_SYS bisr 

ISR FORCE BYP 

PD AGCP DSP. RW S/C Ox1 Back door register, not used now 

BISR_FORCE_BY 

P 

PD_GPU_PHANT Back door register, not used now 

OM_BISR_FORC 

E BYP 

PD AP SYS BIS | [7] Force | ОНИ | PD_AP_SYS bisr 

R_FORCE_BYP 


PD_WTLCP_HU3 Force bypass iiic 
GE B BISR FOR bisr 

CE BYP 

PD TOP BISR Е Force bypass РО TOP bisr 


V0.3 Spreadtrum Communications, Inc., Confidential and Proprietary 882 of 2330 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


КЕЗ SPREADTRUM | 5С9853ІЧА Device Specification 
юв 


PD WTLCP Тар | [4] RW 5/С 0х1 Force bypass PD_WTLCP_TGDSP bisr 
SP_BISR_FORCE 
_BYP 


PD_WTLCP_LTE_ | [3] RW S/C 0х1 Force bypass PD_WTLCP_LTE_P4 bisr 
P4 BISR FORCE 
_BYP 


PD_AGCP_SYS_ Back door register, not used now 
BISR_FORCE_BY 
P 


PD PUBCP SYS Force bypass PD PUBCP 5У5 bisr 
BISR FORCE B 
YP 


5.29.1.71 BISR FORCE EN CFGO 
| 0х00000180 | BISR_FORCE_EN_CFG0(0x00000000) | BISR_FORCE_EN_CFGO | FORCE EN CFGO 


0x00001180 BISR FORCE EN СЕС0 ЗЕТ Se ee 


0x00002180 BISR FORCE EN СЕВО CLR кш ас 


ВС ЕЕЕ ЕЕ Е EIE ЕЗ EUR Бай 


M 
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OR | OR OR 
ЈЕ 


REICIEIETEREIEIEIEIEIE 


BISR. FORCE EN CFGO 


Field Name Type | Set/Cle | Reset Description 
аг Value 


те [mme e СЕНЕН 


PD_GPU_C1_BIS | [25] Force enable — bisr 
R FORCE EN 
PD GPU CO BIS | [24] RW S/C Force enable PD GPU СО bisr 
R FORCE EN 


PD WTLCP HUS | [23] RW S/C Force enable PD WTLCP HUSGE A 
GE A BISR FOR bisr 

CE EN 

PD CAM SYS BI | [22] RW S/C Force enable PD CAM SYS bisr 

SH FORCE ЕМ 

PD VSP CORE | [21] RW S/C Back door register, not used now 
BISR FORCE EN 


PD WTLCP LTE } [20] Force enable PD WTLCP LTE P2 bisr 
Ра ВА FORCE 

PD_ISP_TOP_BIS | [19] Force enable PD_ISP_TOP bisr 
R_FORCE_EN 


РО WTLCP SYS | [18] Force enable PD_WTLCP_SYS bisr 
BISR_FORCE_E 
N 


PD_WTLCP_LTE_ | [17] RW S/C Force enable PD WTLCP LTE P3 bisr 
P3 BISR FORCE 

_EN 

PD WTLCP TD | [16] RW S/C Force enable PD WTLCP TD bisr 
BISR FORCE EN 

PD PUB1 SYS B | [15] RW S/C Back door register, not used now 

ISR FORCE EN 

PD GPU TOP BI | [14] RW S/C Force enable РО GPU TOP bisr 

SH FORCE ЕМ 


PD WTLCP LDS | [13] RW S/C Force enable PD WTLCP LDSP bisr 
P BISR FORCE _ 
EN 
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кые [= [w је БИ И 
SR_FORCE_EN 


PD_WTLCP_LTE_ | [11] Force enable PD WTLCP LTE P1 bisr 
+ iim FORCE 

PD PUBO SYS B | [10] Force enable PD PUBO SYS bisr 
ISR FORCE EN 

PD AGCP БӘР Back door register, not used now 

BISR FORCE EN 


PD GPU PHANT RW S/C Back door register, not used now 

OM BISR FORC 

E EN 

PD AP SYS BIS | [7] RW S/C Force enable PD AP SYS bisr 

В FORCE EN 

PD WTLCP HUS RW S/C Force enable PD WTLCP HUSGE B 
GE B BISR FOR bisr 

CE EN 

PD TOP BISR Е | [5] RW S/C Force enable PD TOP bisr 

ORCE EN 

PD WTLCP TGD | [4] Force enable PD WTLCP TGDSP bisr 
pn BISR FORCE 


PD WTLCP LTE | [3] Force enable PD WTLCP LTE P4 bisr 
РА poh FORCE 

PD [ET »SYS | [2] Back door oe | not used now 
ЕЕЕ ЕОВСЕ ЕМ 


PD PUBCP SYS | [1] Force enable PD | a Ын SYS bisr 
ER FORCE E 

PD AON SYS BI Force enable PD AON SYS bisr 
SR FORCE ЕМ 


5.29.1.72 SLEEP XTL ON CTRLO 
| 0х00000184 | SLEEP XTL ON CTRLO(0x00000000) | SLEEP XTL ON CTRLO | XTL ON CTRLO 


0x00001184 SLEEP XTL ON CTRLO SET SLEEP ey CTRLO 


0х00002184 SLEEP XTL ON CTRLO CLR VS r D 


Reserved 


| Bit_| 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | ve | 17 | 16] 


веза [o о Пе e ОС О Ре Ре ОСЗ С ОС О С ГЕТЕ 


V0.3 Spreadtrum Communications, Inc., Confidential and Proprietary 885 of 2330 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


КЕЗ SPREADTRUM | SC9853l-IA Device Specification 
ce БЕЗ С ПЕРА ala Е Б 2 


ко 


Set/CIr 


SLEEP XTL ON CTRLO 


Field Name Type | Set/Cle | Reset Description 
ar Value 


pus |o sc |: |] Ss 
PUBCP SYS SLE | [4] RW S/C XTL 

EP XTL ON 

AGCP SYS SLE | [3] RW S/C Back door register, not used now 
EP XTL ON 

МСР SYS SL | [2] RW S/C XTL 

EEP XTL ON 

CM4 SYS SLEEP | [1] RW S/C XTL 

_XTL_ON 

AP_SYS_SLEEP_ RW 5/С XTL 

XTL_ON 


5.29.1.73 PWR_WAIT_CNT_CFG1 


0x0000018C PWR WAIT CNT CFG1(0xBOBOBOBO) PWR WAIT CNT CFG1 


0x0000118C PWR WAIT. CNT. CFG1 SET Pid ы 


0x0000218C PWR. WAIT. CNT. CFG1 CLR теа 


AGCP_SYS_PWR_WAIT_CNT WTLCP_SYS_PWR_WAIT_CNT 


| " |з1 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
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| Bi |15| та яз |12 (1 [зо [о {в 7 {е [ 5 [а {з |2 {т [о | 
| Мате | СМА SYS PWR МАТ СМТ АР 5Ү5 PWR МАТ CNT 


Pee > Gl >) mmm СЗ СЗ 


PWR_WAIT_CNT_CFG1 


Field Name Type Set/Cle | Reset Description 
ar Value 

AGCP_SYS_PWR | [31:24] | RW $/С OxbO Back door register, not used now 
МА СМТ 
WTLCP SYS PW | [23:16] | RW $/С OxbO Wait time for WTLCP. SYS power stable 
R WAIT CNT 
СМ4 SYS PWR | [15: 8] RW S/C 0хр0 Wait time for CM4_SYS power stable 
WAIT_CNT 
AP_SYS_PWR_W | [7: 0] RW S/C 0хр0 Wait time for АР SYS power stable 
AIT_CNT 


5.29.1.74 PWR_WAIT_CNT_CFGO 


0x00000190 PWR_WAIT_CNT_CFG0(0x000000B0) PWR WAIT CNT CFGO 


0x00001190 PWR WAIT. СМТ CFG0 SET dd а 
0x00002190 PWR WAIT. СМТ CFG0 CLR а ты 


| " | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | ve | 17 | 16 | 


Reserved 


Ce [OO 


ПЕ грр 
m | то | па | па ЕР С о С | |" о СЗ а | о С fo 
ІСІ ОО ООО ОЕ ЕС 
ме| 5 ООО 
resa а о о а О Е ОС e ОС ОСЗ О ОЗ С 


PWR WAIT CNT CFGO 
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Field Name Type | Set/Cle | Reset Description 
ar Value 


шаны” “ша e qe qoc 


PUBCP SYS PW | [7: 0] OxbO Wait time for n— OI SYS power stable 
R WAIT CNT 


5.29.1.75 PWR PD WAIT CNT CFG1 


0x00000198 PWR PD WAIT. CNT. CFG1(0x00000000) PWR_PD_ VAIT ENAR 
0x00001198 PWR_PD_WAIT_CNT_CFG1 SET рин Рр ЖАЛАНЫ 


0x00002198 PWR PD WAIT СМТ СЕС CLR PWR ~ ш 


| " | st | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | e | 17 |16 


AGCP_SYS_PWR_PD_WAIT_CNT WTLCP_SYS_PWR_PD_WAIT_CNT 


| Name | CM4 SYS PWR PD WAIT CNT AP SYS PWR PD WAIT CNT 


РМА PD WAIT CNT CFG1 


Field Name Type Set/Cle | Reset Description 
аг Value 
AGCP SYS PWH | [81:24] | RW S/C Back door register, not used now 
. PD WAIT -CNT 


WTLCP SYS PW |[23:16] | RW S/C for debug purpose 
В PD WAIT. СМТ 

СМ4 SYS PWR | [15: 8] RW S/C for debug purpose 
PD WAIT CNT 

AP SYS PWR P |[7:0] RW S/C for debug purpose 
D WAIT CNT 


5.29.1.76 PWR. PD МАТ СМТ CFGO 


0x0000019C PWR PD WAIT СМТ CFGO0(0x00000000) PWR PD WAIT CNT CF 
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0x0000119C PWR PD МАТ СМТ СЕСО SET ВН 


0х0000219С PWR PD WAIT CNT CFG0 CLR d с ү: тај 


Reserved 


іу»  À|ÉÉ h| h Oo |. | 


| Bit_| 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | vo | 17 | 6 | 
[Name нө. 


Set/CIr S/C 
ви |15|1а | 13 | 12 | 11 [зо [о [в | у | в | 5 | 4 | 3]2 
| Мате | Reserved PUBCP_SYS_PWR_PD_WAIT_CNT 
туре | о | ow | 


PWR PD WAIT CNT CFGO 


Field Name Type кы Reset Description 
Value 


кшш [esp — [ee Te — 


PUBCP SYS PW | [7: 0] E ——— debug purpose 
R PD WAIT CNT 
5.29.1.77 PD PUBCP SYS CORE INT DISABLE 


PD PUBCP SYS CORE INT DISABLE(0x00000 | PD РЏВСР SYS CORE - 
0x000001A4 000) INT_DISABLE 
PD PUBCP SYS CORE. 
0x000011A4 PD PUBCP SYS CORE INT DISABLE SET INT. DISABLE SET 
PD PUBCP SYS CORE 
0x000021A4 PD PUBCP SYS CORE INT DISABLE CLR INT. DISABLE CLR 


| Bit_| 31 | 30 | 20 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | ve | 17 | 16 | 


Reserved 


ЕСЕ | 


Reserved 
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PD_PUBCP_SYS_CORE_INT_DISABLE 


Field Name Type | Set/Cle | Reset Description 
аг Value 


Lese: СЕ |m [б [9 ООО 


PD PUBCP SYS RW S/C PD PUBCP SYS interrupt mask signal 
СОВЕ INT DIS 
ABLE 


5.29.1.78PD WTLCP TGDSP CORE INT DISABLE 


PD WTLCP TGDSP CORE INT DISABLE(0x00 | PD WTLCP TGDSP CO 

0х000001А8 000000) RE_INT DISABLE 
PD_WTLCP_TGDSP_CO 
0x000011A8 | PD WTLCP TGDSP CORE INT DISABLE SET | Ра NT DISABLE SET 


PD WTLCP TGDSP CO 
0x000021A8 PD WTLCP TGDSP CORE INT DISABLE CLR | RE INT DISABLE CLR 


ICHEREIEIEIEZEIEJEJESEIEREJEIEJEAE] 
Teme 


Set/CIr 


Reserved 
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веза [o о С С ере Ре Ре ОСЗ ОС ОС ОС С ОЗ СЗ С 


PD_WTLCP_TGDSP_CORE_INT_DISABLE 


Field Name Type | Set/Cle | Reset Description 
ar Value 


СЕЛИ во [ss - 

PD WTLCP TGD — interrupt mask 
SP CORE INT D signal 

ISABLE 


5.29.1.79PD AGCP DSP CORE INT DISABLE 


PD AGCP DSP CORE INT DISABLE(0x000000 | PD AGCP DSP CORE I 
PD AGCP DSP CORE | 
0x000011AC PD AGCP DSP CORE INT DISABLE SET NT DISABLE SET 


PD AGCP DSP CORE I 
0x000021AC PD AGCP DSP CORE INT DISABLE CLR NT DISABLE CLR 


| Bit_| 31 | 30 | 20 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | ve | 17 | 16 | 
[Name нө. 


Reserved 
Set/Clr 


= | 
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PD_AGCP_DSP_CORE_INT_DISABLE 


Field Name Type | Set/Cle | Reset Description 
ar Value 


стег јето [qe qoc 


PD AGCP БӘР. —— door register, not used now 
CORE INT DISA 
BLE 


5.29.1.80PD WTLCP LDSP CORE INT DISABLE 


PD WTLCP LDSP CORE INT DISABLE(0x000 | PD WTLCP LDSP COR 
0x000001B0 00000) E INT DISABLE 
PD WTLCP LDSP COR 
0x000011B0 PD WTLCP LDSP CORE INT DISABLE SET ЕГІМТ DISABLE SET 


PD WTLCP LDSP COR 
0x000021B0 PD_WTLCP_LDSP_CORE_INT_DISABLE CLR Е INT DISABLE CLR 


| Bit_| 31 | 30 | 20 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | ve | 17 | 16 | 
[Name | нөм. 


Reserved 
E34 


| | 


EX £L 
[sec SS = 
| него: ШШШ | | о | 
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PD_WTLCP_LDSP_CORE_INT_DISABLE 


Field Name Type | Set/Cle | Reset Description 
ar Value 


шыны” јето qe је 


PD WTLCP 10$ €Q—— interrupt mask 
P CORE INT DI signal 

SABLE 

5.29.1.81 РО BIA CORE INT DISABLE 


0x000001B4 PD BIA CORE INT. DISABLE(0x00000000) РО ВИА сора DQ 
PD_BIA_CORE_INT_DIS 
0x000011B4 PD_BIA_CORE_INT_DISABLE SET ABLE SET 


PD_BIA_CORE_INT_DIS 
0x000021B4 PD_BIA_CORE_INT_DISABLE CLR ABLE CLR 


| Bi | зт зо | 29 | 20 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | еј 
| Мате | Reserved 


1 


с )ұұоо оқ 
һас” 54. 
EY ИИИ о еј „| С | „| о По | - | 


PD_BIA_CORE_INT_DISABLE 


Field Name Type | Set/Cle | Reset Description 
ar Value 


[me јето реј 


PD ВА CORE | —— BIA interrupt mask signal 
NT DISABLE 
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5.29.1.82 AP SYS DSLP ENA 


0x000001C4 AP_SYS_DSLP_ENA(0x00000000) AP_SYS_DSLP_ENA 
0x000011C4 AP_SYS_DSLP_ENA SET AP_SYS_DSLP_ENA SET 


AP SYS DSLP ENA 
CLR 


0x000021C4 AP_SYS_DSLP_ENA CLR 


| " |з1 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | ve | 17 | 16 | 
ме мит 


Reserved 


Ce [| 


|" |15 | 34 (яз | 12 [тоо [о Гат | в [5 |4 | з > | i] 
- —- 


еј KENNEN 
ЕЕ 


AP_SYS_DSLP_ENA 


Field Name Type чын Reset Description 
Value 


тағы О 


AP SYS DSLP E ава сили сами peste mde AP_SYS deep sleep enable 
NA 


5.29.1.83 СМ4 SYS DSLP ENA 


0x000001C8 CM4 SYS DSLP ENA(0x00000001) CM4 SYS DSLP ENA 


0x000011C8 СМ4 SYS DSLP ЕМА SET M dr c DO 


CM4 SYS DSLP ENA 
CLR 


0x000021C8 CM4 SYS DSLP ENA CLR 


Reserved 


| Bit_| 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | vo | 17 | 16 | 
ша шше ______ 
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"те мо 
бај у SS 
ПЕ О С ОСЗ РРА О ОСЗ ОСЗ ОСЗ О ОСЗ ОСЗ СЗ 
m ЕЕ | та | па | та | оо | | СЗ |» СЗ Е Е ОСЗ [о] 


CM 
Reserved 


EX ою 
Ез мм 
| "eset ee КО о ЕИ | о ae ЕС 


CM4_SYS_DSLP_ENA 


Field Name Type жел» Reset Description 
Value 


mme — perpe CO 


СМ4 SYS ЮІР LN [Se саса CM4_SYS deep sleep enable 
ENA 


5.29.1.84 Ү/ТІСР SYS DSLP ЕМА 


0x000001CC WTLCP SYS DSLP ENA(0x00000001) WTLCP SYS DSLP ENA 


0x000011CC WTLCP SYS DSLP ENASET MOERS РЕМ 
0x000021CC WTLCP SYS DSLP ENA CLR MEET EE HERI 


| " | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | ve | 17 | 6 | 
Мапе Ж 


Reserved 


еј ___________ 


зе у 
ПЕ o В e С О ОЗ ОС В ОЗ О О С ОС СЗ ОС Е 
ШІШЕЛЕЛЕЛЕЛЕЛЕЛЕНЕНЕЛЕЛЕЛЕНЕНЕЛЕНЕН 

WT 


Reserved 
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1% 
А 
еј ее 


Peel PPP PPP ГТ ГО 


WTLCP_SYS_DSLP_ENA 


Field Name Type | Set/Cle | Reset Description 
ar Value 


[eme — Г. [qe је 


WTLCP SYS DS —— deep sleep enable 
LP ENA 


5.29.1.85 АОСР SYS DSLP ЕМА 


0x000001D0 AGCP SYS DSLP ENA(0x00000001) AGCP SYS DSLP ENA 


0х00001100 AGCP_SYS_DSLP_ENA SET d а 
0x000021D0 AGCP_SYS_DSLP_ENACLR Aene ата 


EOE ЕЕ Se eee e os E 
Name іі 


Reserved 


Ce [| 


“ | 


кыл fl 
ЕСІ ё“ 
EY о ЗВ И Ре ОКЗ И о СЕКЕ о ИЕШЕ 


AGCP_SYS_DSLP_ENA 
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Field Name Type | Set/Cle | Reset Description 
ar Value 


шаны” | во [qe poc 


AGCP_SYS_DSL = door register, not used now 
P_ENA 


5.29.1.86 PUBCP SYS DSLP ENA 


0x000001D4 PUBCP SYS DSLP ENA(0x00000001) PUBCP SYS DSLP ENA 


0x000011D4 PUBCP SYS DSLP ENASET РОВСР 579 RSIR EN 


0x000021D4 PUBCP SYS DSLP ЕМА CLR PUBCP _ Si ӘЗІР. ЕМА 


 ШИЕЛЕЛЕЛЕЛЕЛЕІГІГІЕЛЕЛЕЛЕЛЕЛІКІНДЕЛІ 


Reserved 


Eme [m 
з ЕНЕ ЕНЕ 
леве О О ЕЕ 
ШІИЕЛЕЛЕЛЕЛЛЕЛЕЛЕНЕЛЕЛЕЛЕЛЕНЕЛЕНЕН 


| = 


EX —— .  — E 
sever SS = SSS 
| Reset | | | | | И „о ИЕШЕ ЕЕ ЕНЕН | 


PUBCP_SYS_DSLP_ENA 


Field Name Type | Set/Cle | Reset Description 
ar Value 


шыны” јето реј 


PUBCP SYS DS — SYS deep sleep enable 
LP ЕМА 


5.29.1.87 PD WTLCP TGDSP DSLP ENA 


0x000001E4 PD WTLCP TGDSP DSLP ENA(0x00000001) | PD WTLCP TGDSP DSL 
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PD_WTLCP_TGDSP_DSL 
0x000011E4 PD_WTLCP_TGDSP_DSLP_ENA SET P ЕМА ЗЕТ 


PD_WTLCP_TGDSP_DSL 
0x000021E4 PD_WTLCP_TGDSP_DSLP_ENA CLR P ЕМА СІН 


Reserved 


Cie [| ЕНЕ 


| Bit_| 31 | 30 | 20 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | vo | 17 | 6 | 
[Name 42222222) 


| 


ыз уоү((овқ 
к | | | ..|.|.|] 
| Reset | о о | ees |е о a 1 | 


PD WTLCP TGDSP DSLP. ЕМА 


Field Name Type | Set/Cle | Reset Description 
ar Value 


[me јето [qs је 


PD WTLCP TGD —— deep sleep enable 
SP DSLP ENA 
5.29.1.88PD AGCP DSP DSLP ENA 


0x000001E8 PD AGCP DSP DSLP ENA(0x00000001) | PD-AGCP DSP ОЗЕРЕ 
0x000011E8 PD AGCP DSP DSLP ENASET Е C 


0x000021E8 PD AGCP DSP DSLP ENA CLR ene РЕ 


К Ен ЕВ Е ee eee ЕВ Е ЕВ eee 
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еј ка 
ЕТЕ | 


EX )оо (қ 
Ес о . 
Peset | ЗЕ КОВ с ОКО ОЗ ЕКО ОЕ 


PD_AGCP_DSP_DSLP_ENA 


Field Name Type uci Reset Description 
Value 


нан о ЕНИ Тәні 


bs LEGO r DSP_ A LN TRE сиса Back door register, not used now 


5.29.1.89PD WTLCP LDSP DSLP ENA 


0x000001EC PD WTLCP LDSP DSLP ENA(ox00000001) | PD-WTLCF.LDSP DSLP 
0x000011EC PD_WTLCP_LDSP_DSLP_ENA SET а TU, 


0x000021EC PD_WTLCP_LDSP_DSLP_ENA CLR ЕВ Лутор LSP DSLP 


OES ЕЕЕ eee ES See) 
L3. 1 | 0 | O j 


Reserved 


= o 


Reserved 
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оо 
Pest ee ВАЗА ОКЗ ЕЕЕ ИСА 


PD_WTLCP_LDSP_DSLP_ENA 


Field Name Type а Reset Description 
Value 


а seo 


PD WTLCP 1405 — deep sleep enable 
P DSLP ENA 


5.29.1.90 PD BIA DSLP ЕМА 


ШІН ЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 
[were | ем 
еј е 

EIE 


ЖАЛАШ 


== ШИНИ 
EE 
EY О ВЕ ОКЗ о ИШИ о | о еј s ШИ 


PD BIA DSLP ENA 
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Field Name Type | Set/Cle | Reset Description 
аг Value 


ее ms [m је јо | 


PD ВА DSLP E LM [е [о Јакни PD_BIA deep sleep enable 
NA 


5.29.1.91 PWR_ST_DBG_DLYO 


0x000001 Е4 PWR_ST_DBG_DLY0(0x00000000) PWR_ST_DBG_DLYO 


0x000011F4 PWR_ST_DBG_DLYO SET PEST % 


0х000021Е4 PWR_ST_DBG_DLYO CLR Eon £^ Ово DLYO 


ИСИЕЛЕЛЕЗЕЗЕЛЕЗЕЗЕЛЕЗЕЗЕЛГЗЕЛЕЗЕЛЕЗ 
| Мате | мото | оо | 


CGM_OFF_DLY CGM_ON_DLY 


| Name | ISO OFF DLY ВАТ DEASSERT DLY 


PWR ST DBG DLYO 


Field Name Type Set/Cle | Reset Description 
ar Value 
CGM OFF DLY (31: 24] For the normal power domain (except 
BIA and IMGPU) 


CGM ON DLY [23: 16] [RW әс jo | For the normal power domain 
ISO_OFF_DLY [15: 8] ву 9с jo | For the normal power domain 


RST DEASSERT | [7: 0] 58 ЫШ ЖЕ For the normal power domain 
_DLY 


5.29.1.92 PWR_ST_DBG_DLY1 


0х000001Ғ8 PWR_ST_DBG_DLY1(0x00000000) PWR_ST_DBG_DLY1 


0x000011F8 PWR_ST_DBG_DLY1 SET PWR ST DBG DLY1 
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р а SET 


0х000021Е8 PWR ST DBG DLY1 CLR PWR ST DBG DLY1 


Reserved 


м< 


| " | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | ve | 17 | 16 | 
а. |— —— Jj 


| Name | SHUTDOWN M D DLY RST ASSERT DLY 


PWR ST DBG DLY1 


Field Name Type | Set/Cle | Reset Description 
ar Value 


[eme Петта но [е је 


SHUTDOWN M  |[15:8] ————— the normal power domain 
D DLY 

АТ ASSERT DL | [7: 0] [NNI | For the normal power domain 
Y 


5.29.1.93 PWR ST DBG DLY?2 


0x000001FC PWR. ST DBG DLY2(0x00001C7F) PWR ST DBG DLY2 


0x000011FC PWR ST DBG DLY2SET PWR ST ова DENE 


0x000021FC PWR_ST_DBG_DLY2 CLR аа 


| ew | st | 30 | 29 [ze | 27 | 26 | 25 | ze | 23 | 22 | 21 | 20 | 19 | e | 17 |16 


Reserved PWR_ST_CLK_DIV_CFG 


ШІНЕНЕЛЕЛЕЛЕШЕЛЕЛЕЛЕДЕЛЕЛЕНЕНЕЛЕНЕН 
| Мате | PWR_ST_CLK_DIV_CFG SLP_CTRL_CLK_DIV_CFG 
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вези | о [о О Ро Бо Ро Па ЕНЕН 


PWR_ST_DBG_DLY2 


Field Name Type | Set/Cle | Reset Description 
аг Value 


шина [mae реј 


PWR_ST_CLK_DI | [19: 10] power state — divider when PMU 

V CFG clock is 4M 

СІР CTRL СК. RW S/C Ox7f slp ctrl clock divider when PMU clock is 
DIV_CFG 4M 


5.29.1.94 LIGHT SLEEP ENABLEO 


0x00000204 LIGHT SLEEP ENABLEO(0x00000000) LIGHT SLEEP ENABLEO 


0x00001204 LIGHT SLEEP ENABLEO SET ise uic 
0x00002204 LIGHT. SLEEP. ENABLEO CLR xs EE 


| e 31 | 30 | 20 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | ve | 17 | 16 | 
[Name == «е 


Reserved 


w) 


- Е 


зеиси бем ЧСС ҰО OS 


LIGHT_SLEEP_ENABLEO 


ные | en [туре [Sette] Reset | ое 
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|____| СИ ИНИ 
киш јаве T 1 — — — 


PUBCP SYS LSL = PUBCP SYS IslpO ena 

PO ENA 

AGCP SYS LSLP ЕЕ ЊЕ | Back door register, not used now 
0 ЕМА 


WTLCP SYS LSL | [2] RW S/C WTLCP SYS IslpO ena 

PO ENA 

AP SYS LSLP1 | [1] RW S/C Back door register, not used now 
ENA 

ENA 


5.29.1.95 PUB DEEP SLEEP ENABLEO 


0x00000208 PUB DEEP SLEEP ЕМАВІ Е0(0х00000000) UN Bue ЕНА 
PUB DEEP SLEEP ENA 
0x00001208 PUB DEEP SLEEP ENABLEO SET BLEO SET 


PUB DEEP SLEEP ENA 
0x00002208 PUB DEEP SLEEP ENABLEO CLR BLEO CLR 


| " | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | vo | 17 | 6 | 


Reserved 


ЕТЕ __ 


" 


кы;  Ц ШЕН 
з у || 
к= | по о а а и а о о СЗ С и „о О С С 


PUB DEEP SLEEP ENABLEO 
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Field Name Type | Set/Cle | Reset Description 
ar Value 


[me [ese [qe је 


PUBCP SYS PU п ЕРЕ ——— 5ҮЅ риб 951р0 епа 
B DSLPO ЕМА 

AGCP SYS PUB | [3] Back door register, not used now 
 DSLPO ЕМА 


WTLCP SYS PU | [2] RW S/C WTLCP SYS pub dslpO ena 
B DSLPO ENA 

AP SYS PUB DS | [1] RW S/C Back door register, not used now 
LP1 ENA 

AP SYS PUB DS RW S/C АР SYS pub а5ро ena 

ІРО ЕМА 


5.29.1.96 DOZE SLEEP ENABLEO 


0x00000214 DOZE SLEEP ENABLEO(0x00000000) DOZE SLEEP ENABLEO 


0x00001214 DOZE SLEEP ENABLEO SET о 


0х00002214 DOZE SLEEP ENABLEO CLR nec NECARE 


| ви |31) 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | ve | 17 | 16 | 


Reserved 


mwe) 07 
suci 22200000 
RE ВЕ Е КЕШКЕ КИ ЕНЕН БН 
ПЕ ЕС ER CR КЕ КАН КЕСИ ЕЗ ЕЗЕН ЕН 


Hoc 


EX i. ШЕНІ 
mee у 
LTXCIESESERERERERENESEREREREREREREN 


DOZE SLEEP ENABLEO 


амат [в [туре [Sette] Res | ое 
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и А2220 —— 
Lew — ea КСМИ Е СИ 


PUBCP SYS DO mr mms PUBCP SYS doze ena 
AGCP.SYS 007 [3] Back door register, not used now 
E ENA 


WTLCP SYS DO | [2] RW S/C WTLCP SYS doze ena 
ZE ENA 

CM4 SYS DOZE | [1] RW S/C CM4 SYS doze ena 
_ЕМА 

МА 


5.29.1.97 PLL_CNT_DONE_STATUSO 


EH PLL_ |  PLL_CNT_DONE_sraTuso(ox00000000) ` DONE |  PLL_CNT_DONE_sraTuso(ox00000000) ` 


See 


AMEN 


| Type | 


РЦ. | МСР ту DONE_STATU 
МСР ту 


PLL_CNT_DONE_STATUSO 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ena meme [а 9  — 


preces CNT DON T Fo [|e Sa Ro Status for RPLLO output clock stable 
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рта олт Боле [из Го [м [9 [ees tor xti ouput cock stable 


LPLLO CNT DON | [14] EL Status for LPLLO output clock stable 
E 


RC CNT DONE [13] [RO |м јо | Status for RC output clock stable 


Ed c ll A d 
Edad alll nda ай 
Fell [e [e Lc И 
dl DN lA оо сади 
Breer |e |с |е је оо ра 
Ea БЫ ЛИ ба 


| еземед _____| | еземед _____| 


а 


MPLLO СМТ DO “ |ю |м См Status for MPLLO output clock stable 
NE 

DPLLO_CNT_DON [p ee A a Status for DPLLO output clock stable 
E 


ae a аЬ 
еее — [m —[mo ја [о 


GPLL CNT_DON LER сен пене Status for GPLL output clock stable 


5.29.1.98POWER SWITCH ACK D STATUSO 


POWER SWITCH о | | STATUSO(0x0000000 | РОМЕВ_5МЛТСН_АСК _ 


ИЛЕЕЛЕЛЕЛЕЛЕЗЕЗЕЗЕЗЕЗЕЗЕЛЕЗЕЗЕЗЕЛЕЗ 


d 
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POWER SWITCH ACK D STATUSO 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Dew: — [mm —w ј —— — — — —— 


PD WTLCP HUS | [22] NA PD WTLCP HUSGE A power switch 
GE A ACK D ack d 
d - САМ | SYS A MN A. oM PD CAM SYS power switch ack d 


нее” [er [e qw је 


PD WTLCP LTE . = — power switch ack 
P2 ACK D d 

PD ISP TOP AC | [18] BAN C | PD ISP. TOP power switch ack d 

K D 

PD WTLCP SYS | [17] NA PD WTLCP SYS power switch ack d 
_ACK_D 

PD_WTLCP_LTE_ | [16] NA Dee PS power switch ack 
P3_ACK_D 

PD WTLCP TD | [15] PD WTLCP TD power switch ack d 
ACK D 


pm qu Te qw qp 


PD GPU TOP A < т PU_TOP power switch ack а 
CK D 

PD WTLCP LDS | [12] NA PD МСР LDSP power switch ack d 
P ACK D 

PD VSP SYS AC | [11] BS o PD_VSP_SYS power switch ack d 

KD 

PD WTLCP LTE | [10] NA PD WTLCP LTE P1 power switch ack 
P1 ACK D d 


PD PUBO SYS A | [RO |м Го | PD PUBO SYS power switch ack d 
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ees — TR pe Tq 1 — — —— 
еее [л ро [а о | | 


PD. AP. SYS АСК шашыла аш PD_AP_SYS power switch ack d 
PD_WTLCP_HU3 | [5] PD_WTLCP_HU3GE_B power switch 
СЕ B АСК D ack а 


PD TOP ACK D m e лан ГІНЕН о [РО | РО ТОР power switch аска | | РО TOPpowerswithackd | switch ack d 


PD WTLCP TGD = PD_WTLCP_TGDSP power switch ack 
SP_ACK_D d 
PD_WTLCP_LTE_ } [2] NA PD_WTLCP_LTE_P4 power switch ack 
Р4_АСК D а 


Lees — [m [о [| о. 


PD PUBCP SYS pee PD PUBCP. SYS power switch ack d 
_АСК р 


5.29.1.99 POWER_SWITCH_ACK_M_STATUSO 


POWER_SWITCH > ја | STATUSO(0x000000 | POWER_SWITCH_ACK_ 
0х0000022С M_STATUSO 


ИЛЕЕДЕЛЕЗЕЛЕЛЕЗЕЗЕЗЕЗЕЗЕЗЕЗГИПЕДЕЗ 


a 
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POWER SWITCH ACK M STATUSO 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ее аа о а в ј — — — — — — 


PD WTLCP НОЗ | [22] NA PD WTLCP HU3GE A power switch 
GE A ACK M ack m 

PD -CAM |SYS A нн o s ANE PD САМ SYS power switch ack m 
CK M 


mms |р Te qw pp 


PD WTLCP (ТЕ . = нет power switch ack 
P2 АСК M m 

PD ISP TOP AC | [18] | | | PD_ISP_TOP power switch ack m 

КМ 

PD WTLCP SYS | [17] NA PD WTLCP SYS power switch аск m 
_ACK_M 

РО WTLCP LTE | [16] NA PD WTLCP LTE P3 power switch ack 
РЗ АСК M гп 

PD WTLCP TD | [15] но м М | PD ҮМТІСР TD power switch аск m 
ACK M 


ее ш је а б р — — — — — — 


PD GPU TOP A | ПЗЈ NA PD GPU TOP power switch ack m 
CK M 

PD WTLCP LDS |[12] NA PD WTLCP LDSP power switch ack m 
P АСК M 

PD VSP SYS AC | [11] Мм“ јо | PD_VSP_SYS power switch ack m 
КМ 

PD WTLCP LTE | [10] NA PD WTLCP LTE P1 power switch ack 
P1 АСК M 

PD PUBO . SYS A от GI Е LG amica PD PUBO SYS power switch ack m 
CK M 


| еземед | | еземед | 


е —— 


PD_AP_SYS_ACK БИ ЫЕ PD_AP_SYS power switch ack m 
PD WTLCP HUS | [5] PD WTLCP НОЗСЕ B power switch 
GE B ACK M ack m 


PD TOP АСК М !4 [RO |м |0 (Рр TOPpowerswthackm ^ | 


PD -WILCP тер Еј о ИЕ EE PD_WTLCP_TGDSP power switch аск 
SP_A 
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PD_WTLCP_LTE_ | [2] d | WTLCP LTE P4 power switch ack 
P4 ACK M 


еме _ [m је ја Гр 


PD. РОВСР_ SYS e pe e e PD_PUBCP_SYS power switch ack m 


5.29.1.100 CGM_PMU_SEL_CFG 


0x00000234 CGM_PMU_SEL_CFG(0x00000000) CGM_PMU_SEL_CFG 


0x00001234 CGM_PMU_SEL_CFG SET CGM PMU ЖЕ (СНО 


0x00002234 CGM PMU SEL CFG CLR сам РМИ СК 


ИСИЕЛЕЛЕЗЕЗГАЕЗЕЗЕЛЕЗЕЗЕЛГЗЕЛЕЗЕЛЕЗ 


Reserved 


е _________ 
ЕРИ 


Set/CIr 


сат pmu. 
Sel reg 


еј Г 
Peel PP PP PPP) PP PPP а ОС 


Reserved 


CGM_PMU_SEL_CFG 


Field Name Type | Set/Cle | Reset Description 
ar Value 
мај [sc |o | | 
сат pmu sel reg | [1:0] ву әс jo | PMU clock source select 


5.29.1.101 | WTLCP. TGDSP WAKEUP SOURCE ENO 
WTLCP TGDSP WAKEUP SOURCE ENO(0x00 | WTLCP TGDSP WAKEU 
0x00000238 000000) P SOURCE ENO 
WTLCP TGDSP WAKEU 
0x00001238 WTLCP TGDSP WAKEUP SOURCE ENOSET | "D SURGE ENO SET 


WTLCP TGDSP WAKEU 
P SOURCE ЕМО CLR 


| ви |з1 | 30 | 20 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


V0.3 Spreadtrum Communications, Inc., Confidential and Proprietary 911 of 2330 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


0x00002238 WTLCP_TGDSP_WAKEUP_SOURCE_ENO CLR 


КЕЗ SPREADTRUM | 5С9853ІЧА Device Specification 


еј ка 
еј е 


Reserved 


е 


. еп 
еп 
Set/CIr 


WTLCP TGDSP WAKEUP SOURCE ENO 


Field Name Type | Set/Cle | Reset Description 
ar Value 
pug [о [sc |o | Ss 


wtlcp tgdsp wake wtlcp tgdsp wakeup interrupt enable 
up source tg dsp signal. 1: wtlcp tgdsp can be waked up 
. Wakeup int en bytg dsp wakeup int. 0: wtlcp tgdsp 
can not be waked up by 
tg dsp wakeup int 


wtlcp tgdsp. wake wtlcp tgdsp wakeup interrupt enable 

up source aon m signal. 1: wtlcp tgdsp can be waked up 

dar int en by aon mdar int. 0: wtlcp tgdsp can not 
be waked up by aon mdar int 


wtlcp tgdsp wake wtlcp tgdsp wakeup interrupt enable 
up source wtl ma signal. 1: wtlcp tgdsp can be waked up 
ibox tar tgdsp en by wtl maibox tar tgdsp. 0: wtlcp tgdsp 
can not be waked up by 
wtl maibox tar tgdsp 


wtlcp tgdsp wake wtlcp tgdsp wakeup interrupt enable 

up source aon g signal. 1: wtlcp tgdsp can be waked up 

pio int en by aon gpio int. 0: wtlcp tgdsp can not 
be waked up by aon gpio int 
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wtlcp tgdsp wake || RW S/C wtlcp tgdsp wakeup interrupt enable 

up source aon ei signal. 1: wtlcp tgdsp can be waked up 

c int en by aon eic int. 0: wtlcp tgdsp can not 
be waked up by aon eic int 


wtlcp tgdsp wake RW S/C wtlcp tgdsp wakeup interrupt enable 
up source wtl mc signal. 1: wtlcp tgdsp can be waked up 
dt int tgdsp en by ми! mcdt int tgdsp. 0: wtlcp tgdsp 
can not be waked up by 
wtl mcdt int tgdsp 


5.29.1.102 AGCP DSP WAKEUP SOURCE ENO 


АССР DSP WAKEUP SOURCE ENO(0x000000 | АССР DSP WAKEUP S 
AGCP DSP WAKEUP S 
0x0000123C AGCP DSP WAKEUP SOURCE ЕМО SET OURCE ENO SET 


AGCP DSP WAKEUP S 
0x0000223C АССР DSP WAKEUP SOURCE ЕМО CLR OURCE ЕМО CLR 


| Bi | зт зо | 29 | 20 | 27 | 26 | 25 | 24 | 23 | 22 | z1 | 20 | 19 | 18 | 17 | еј 
| Мате | Reserved 


ES 


л 1 EXOEXEIEI 
C 
Fn EE Ee Ee EE о о СЗ С и „о T2 T T5] 


AGCP DSP WAKEUP SOURCE ENO 


Field Name Type | Set/Cle | Reset Description 
ar Value 
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agcp dsp wakeup Back door register, not used now 
Source aon cpall 
eic int en 


agcp dsp wakeup Back door register, not used now 
source ag gpio i 
nt en 


agcp dsp wakeup Back door register, not used now 


Source ag mailb 
OX Src irq en 


agcp dsp wakeup Back door register, not used now 
. source ag mailb 
ox tar irq en 


agcp dsp wakeup Back door register, not used now 
source int dma 
chn2 mdar en 


5.29.1.103 WTLCP LDSP WAKEUP SOURCE ENO 


WTLCP LDSP WAKEUP SOURCE ЕМ0(0х0000 | WTLCP LDSP WAKEUP 
0x00000240 0000) . SOURCE ЕМО 
WTLCP LDSP WAKEUP 
0x00001240 WTLCP LDSP WAKEUP SOURCE ЕМО ЗЕТ SOURCE ENO SET 


WTLCP_LDSP_WAKEUP 
0x00002240 WTLCP_LDSP_WAKEUP_SOURCE_ENO CLR _SOURCE_ENO CLR 


| Bi | зт | 30 | 29 | 2 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 19 | 17 | еј 
| Мате | Reserved 


BN 


Set/CIr 
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WTLCP_LDSP_WAKEUP_SOURCE_ENO 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Lese: — [mug [б фер ј — — — — — — — 


wtlcp Гор wakeu 
p source Пе dsp 


wakeup int en 


wtlcp Idsp wakeu 
p source aon md 
ar int en 


wtlcp Іаѕр wakeu 
p source wtl mai 
box tar ldsp en 


wtlcp Idsp wakeu 
p source aon ор! 
о int en 


wtlcp Idsp wakeu 
p source aon cp 
all eic int en 


wtlcp Idsp wakeu 
p source wtl mcd 
t int ldsp en 


5.29.1.104 WTLCP SYS WAKEUP SOURCE ENO 


wtlcp_Idsp wakeup interrupt enable 
signal. 1: wtlcp_Idsp can be waked up 
by Ite дер wakeup int. 0: wtlcp ldsp 
can not be waked up by 

Ite dsp макеир int 


мер (ор wakeup interrupt enable 
signal. 1: wtlcp_Idsp can be waked up 
by aon mdar int. 0: wtlcp Idsp can not 
be waked up by aon mdar int 


wtlcp. (ор wakeup interrupt enable 
signal. 1: wtlcp_Idsp can be waked up 
by м! maibox tar ldsp. 0: wtlcp ор 
can not be waked up by 

wtl maibox tar ldsp 


мер ор wakeup interrupt enable 
signal. 1: wtlcp Idsp can be waked up 
by aon gpio int. 0: wtlcp_Idsp can not 
be waked up by aon gpio int 


wtlcp_ldsp wakeup interrupt enable 
signal. 1: wtlcp Idsp can be waked up 
by aon cpall eic int. 0: wtlcp ldsp can 
not be waked up by aon cpall eic int 


wtlcp Тор wakeup interrupt enable 
signal. 1: wtlcp Idsp can be waked up 
by ми! тсаї int Idsp. 0: wtlcp Idsp can 
not be waked up by wtl mcdt int ldsp 


WTLCP SYS WAKEUP SOURCE ENO(0x00000 | WTLCP_SYS_WAKEUP_ 
0x00000244 000) SOURCE ENO 
WTLCP SYS WAKEUP | 
0x00001244 WTLCP SYS WAKEUP SOURCE ЕМО SET SOURCE ENO SET 


0x00002244 


WTLCP SYS WAKEUP SOURCE ENO CLR 


WTLCP SYS WAKEUP _ 
SOURCE ENO CLR 


KCHEREIEIEJEZEIEIJEJESEIEREJEIEJEAE] 
ЕГЕ 


Set/CIr 
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e БЕЗ Е ПЕПЕЛА НАДА ae ПЕК 


Е 


| Туре | 
Set/CIr 


WTLCP SYS WAKEUP SOURCE ENO 


Field Name Type | Set/Cle | Reset Description 
ar Value 


guy јео sc jo | Ss 
wtlcp sys wakeup RW S/C wtlcp sys wakeup interrupt enable 
source pubcp w signal. 1: wtlcp sys can be waked up by 
akeup int en pubcp wakeup int. 0: wtlcp sys can not 
be waked up by pubcp wakeup int 


5.29.1.105 СМ4 SYS WAKEUP SOURCE ENO 


CM4 SYS WAKEUP SOURCE ENO(0x0000000 | СМ4 SYS WAKEUP SO 
CM4 SYS WAKEUP SO 
0x00001248 СМ4 SYS WAKEUP SOURCE ЕМО SET URCE ENO SET 


CM4 SYS WAKEUP SO 
0x00002248 СМ4 SYS WAKEUP SOURCE ENO CLR URCE ENO CLR 


ви [зт | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
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n_w co trl trl 
tlcp mpl en en 
.en ete 

= _en 


пе | ви | ви | и | ти | пи | ви | ви | и 
scr |se [se] ве | ве | ве | ве | sos 


п п 
. еп n n n n 
туре | и | ти | ви | пи | ти | пи | пи | па | Ри | ви | ми | ти | ви | ми | ти | и] 
СЕЗ ве |se | ве | ве | ве | ве | ве | ве | ве | ве | ве | ве | ве | ве | eo 


CM4_SYS_WAKEUP_SOURCE_ENO 


Field Name Type | Set/Cle | Reset Description 
ar Value 


cm4_sys_wakeup | [31] cm4_sys wakeup interrupt enable signal. 
source_int_req_b 1: cm4_sys can be waked up by 
usmon wtlcp en int теа busmon wtlcp. 0: cm4_sys can 
not be waked up by 
int reg busmon wtlcp 


cm4 sys wakeup |[30] cm4 sys wakeup interrupt enable signal. 
source int dfs p 1: cm4. sys can be waked up by 
ubi complete en int dfs рибі complete. 0: cm4 sys can 


not be waked up by 
int dfs pub1 complete 


cm4 sys wakeup | [29] cm4 sys wakeup interrupt enable signal. 
source int dfs p 1: ст4 sys can be waked up Бу 
ubO complete en int dífs рибо complete. 0: cm4 sys сап 


not be waked up by 
int dfs риро complete 


cm4 sys wakeup | [28] RW S/C cm4 sys wakeup interrupt enable signal. 
source int req p 1: cm4_sys can be waked up b 
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MN 
ага 


cm4 sys wakeup 
source int req p 
иро ctrl en 


cm4 sys wakeup 
source int req t 
hm en 


cm4 sys wakeup 
source int req p 
ubl axi busmon . 

en 


cm4 sys wakeup 
source int req g 
pio en 


cm4 sys wakeup 
source int req p 
иро axi busmon . 

en 


cm4 sys wakeup 

source int req p 
иро dfi busmon . 
en 


cm4 sys wakeup 
source int req it 
hmO overheat en 


cm4 sys wakeup 
Source int hardw 
are pubO dfs exit 
en 


cm4 sys wakeup 
source int req b 
usmon m4 en 


cm4 sys wakeup 
source int req b 
usmon m3 en 


cm4 sys wakeup 
source int req b 
usmon m2 en 


D 20 


D 


20 


D 


20 


D 


2 
Е 
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int req pub1 ctrl. 0: cm4_sys can not 
be waked up by int req pub1 си 


cm4 sys wakeup interrupt enable signal. 
1: cm4 sys can be waked up by 

int reg pubO си. 0: cm4 sys can not 
be waked up by int req pubO си 


cm4 sys wakeup interrupt enable signal. 
1: cm4 sys can be waked up by 

int reg thm. 0: cm4 sys can not be 
waked up by int req thm 


cm4 sys wakeup interrupt enable signal. 
1: cm4 sys can be waked up by 

int гед рир1 axi busmon. 0: cm4 sys 
can not be waked up by 

int req рир1 axi busmon 


cm4 sys wakeup interrupt enable signal. 
1: ст4 sys can be waked up by 

int req pub1 dfi busmon. 0: cm4 sys 
can not be waked up by 

int теа pub1 dfi busmon 


ст4 sys wakeup interrupt enable signal. 
1: cm4. sys can be waked up by 

int reg pubO axi busmon. 0: cm4 sys 
can not be waked up by 

int req pubO axi busmon 


cm4 sys wakeup interrupt enable signal. 
1: cm4 sys can be waked up by 

int теа pubO dfi busmon. 0: cm4 sys 
can not be waked up by 

int теа pubO dfi busmon 


cm4 sys wakeup interrupt enable signal. 
1: cm4 sys can be waked up by 

int hardware pub1 dfs exit. 0: 

cm4 sys can not be waked up by 

int req ithmO overheat en 


cm4 sys wakeup interrupt enable signal. 
1: cm4 sys can be waked up by 

int hardware pubO dfs exit. 0: 

cm4 sys can not be waked up by 

int hardware pubO dfs exit 


cm4 sys wakeup interrupt enable signal. 
1: cm4 sys can be waked up by 

int reg busmon m4. 0: cm4 sys сап 
not be waked up by int reg busmon m4 


cm4 sys wakeup interrupt enable signal. 
1: cm4 sys can be waked up by 

int reg busmon m3. 0: cm4 sys can 
not be waked up by int req busmon m3 


cm4 sys wakeup interrupt enable signal. 
1: cm4 sys can be waked up by 

int reg busmon m2. 0: cm4 sys can 
not be waked up by int req busmon m2 


cm4 sys wakeup | [16] [RW [5с о | cm4 sys wakeup interrupt enable signal. 
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source_int_req_b 1: cm4_sys can be waked up by 
usmon mí еп int reg busmon m1. 0: cm4 sys can 
not be waked up by int reg busmon ті 


cm4 sys - eo, cm4_sys wakeup interrupt enable signal. 
source_int_req_b 1: cm4_sys can be waked up by 
usmon mO еп int reg busmon то. 0: cm4 sys can 
not be waked up by int req busmon mO 


cm4 sys wakeup cm4 sys wakeup interrupt enable signal. 
source int req a 1: cm4. sys can be waked up by 
on def slv en int reg aon def slv. 0: cm4 sys can 
not be waked up by int req aon def slv 


cm4 sys wakeup interrupt enable signal. 
1: cm4. sys can be waked up by 

int теа риро busmon ата. 0: cm4 sys 
can not be waked up by 

int reg риро busmon ата 


cm4 sys wakeup 

source int req p 
иро busmon ата 
. еп 


D 


cm4_sys wakeup interrupt enable signal. 
1: cm4_sys can be waked up by 

int req pub1 busmon dma. 0: cm4_sys 
can not be waked up by 

int req ithmO alert en 


cm4 sys wakeup 
source int req it 
hmO alert en 


cm4 sys wakeup interrupt enable signal. 
1: cm4 sys can be waked up by 

int req pubO dfs error. 0: cm4 sys can 
not be waked up by 

int req pubO dfs error 


cm4 sys wakeup 
source int req p 
ubO dfs error en 


D 


cm4_sys wakeup interrupt enable signal. 
1: cm4_sys can be waked up by 

int_req_pub1_dfs_error. 0: cm4_sys can 
not be waked up by int_req_sp_tmr2_en 


cm4 sys wakeup 
source int req s 
p tmr2 en 


cm4 sys wakeup interrupt enable signal. 
1: cm4 sys can be waked up by 

int reg bia wdg reset. 0: cm4 sys can 
not be waked up by 

int reg bia мад reset 


cm4 sys wakeup 
source int req b 
ia wdg reset en 


D 


cm4_sys wakeup interrupt enable signal. 
1: cm4_sys can be waked up by 
int_req_dma_agcp. 0: cm4_sys can not 
be waked up by int_req_dma_agcp 


cm4_sys_wakeup 
source_int_req_d 
ma_aud_en 


i 


cm4 sys wakeup interrupt enable signal. 
1: cm4 sys can be waked up by 

gpu vdrop out 0. 0: cm4 sys can not 
be waked up by gpu vdrop out 0 


cm4 sys wakeup 
Source дри vdro 
p out 0 en 


e£ 
2 


cm4_sys wakeup interrupt enable signal. 
1: cm4_sys can be waked up by 
int_fpu_exception. 0: cm4_sys can not 
be waked up by int_fpu_exception 


cm4 sys wakeup 
source int fpu e 
xception_en 


D 


ББ 
D 


2 
Е 


cm4_sys_wakeup cm4_sys wakeup interrupt enable signal. 
source_int_req_b 1: cm4_sys can be waked up by 
usmon_sp_en int_req_busmon_sp. 0: cm4 sys can пої 
be waked up by int_req_busmon_sp 


cm4 sys - oe [4] е __sys wakeup interrupt а signal. 
source int гео : cm4 sys сап be waked up b 
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int_req_sp_spi. 0: cm4_sys can not be 


ш i БИШ ШЫН ЫНЫ 5 


ст4 5у5 wakeup 
source int aud 
ата сһп1 (рі e 
n 


cm4 sys wakeup 

source int aud 
ата chní grp2 e 
n 


cm4 sys wakeup 

source int aud 
ата chn2 дрі e 
n 


cm4 sys wakeup 

source int aud 
dma chn2 grp2 e 
n 


waked up by int req sp spi 


cm4 sys wakeup interrupt enable signal. 
1: cm4 sys can be waked up by 

int адср ата chn1 grp1. 0: cm4 sys 
can not be waked up by 

int agcp dma chn1 grp1 


cm4 sys wakeup interrupt enable signal. 
1: cm4 sys can be waked up by 

int agcp dma chn1 grp2. 0: cm4 sys 
can not be waked up by 

int agcp ата спп1 grp2 


cm4 sys wakeup interrupt enable signal. 
1: cm4 sys can be waked up by 

int agcp dma chn2 grp1. 0: cm4 sys 
can not be waked up by 

int agcp dma chn2 grp1 


cm4 sys wakeup interrupt enable signal. 
1: cm4_sys сап be waked up by 

int agcp ата chn2 grp2. 0: cm4 sys 
can not be waked up by 

int agcp dma chn2 grp2 


5.29.1.106 СМ4 SYS WAKEUP SOURCE ЕМІ 


СМ4 SYS WAKEUP SOURCE EN1(0x0000000 | СМ4 SYS WAKEUP SO 
CM4 SYS WAKEUP SO 
0x0000124C CM4 SYS WAKEUP SOURCE ЕМ1 SET URCE EN1 SET 


CM4 SYS WAKEUP SO 
0x0000224C CM4 SYS WAKEUP SOURCE EN1 CLR URCE EN1 CLR 
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CM4 SYS WAKEUP SOURCE EN1 


Description 


cm4 sys wakeup 
source int req s 
ec eic1 en 


cm4 sys wakeup 
source int req p 
wr on en 


cm4 sys wakeup cm4 sys wakeup interrupt enable signal. 
source int req c 1: cm4 sys can be waked up by 
am sys busmon int reg cam sys busmon. 0: cm4 sys 
en can not be waked up by 
int req cam sys busmon 


cm4 sys wakeup cm4 sys wakeup interrupt enable signal. 
source int req p 1: cm4 sys can be waked up by 
wr down en int reg pwr down. 0: cm4 sys can not 
be waked up by int req pwr down 


cm4 sys wakeup cm4 sys wakeup interrupt enable signal. 

Source int basei 1: cm4 sys can be waked up by 

a dvfs en int baseia dvfs. 0: cm4 sys can not be 
waked up by int baseia dvfs 


cm4 sys wakeup cm4 sys wakeup interrupt enable signal. 
source int req a 1: cm4 sys can be waked up by 
on eic en int req aon eic. 0: cm4 sys can not be 
waked up by int req aon eic 


cm4 sys wakeup (25) [Rw [sc Го | cm4_sys wakeup interrupt enable signal. 
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cm4 sys wakeup 

source int req e 
ic gpio non lat e 
n 


cm4 sys wakeup 
source int req s 
p eic en 


cm4 sys wakeup 
source int req c 
m4 soft en 


cm4 sys wakeup 
source int req s 
p їтгі en 


cm4 sys wakeup 
source int req s 
p syst en 


cm4 sys wakeup 
source int req s 
p иагі0 en 


cm4 sys wakeup 
source int req s 
p uart1 en 


cm4 sys wakeup 
source int req s 
p і2с0 еп 


cm4 sys wakeup 
source int req s 
p і2сі en 


cm4 sys wakeup 
source int req s 
p wdg en 


cm4 sys wakeup 
source int req 
mbox tar cm4 en 


cm4 sys wakeup 
source int req 
mbox src cm4 en 
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1: cm4_sys can be waked up by 
int_req_eic_gpio_lat. 0: cm4_sys can 
not be waked up by int_req_eic_gpio_lat 


cm4_sys wakeup interrupt enable signal. 
1: cm4_sys can be waked up by 
int_req_eic_gpio_non_lat. 0: cm4_sys 
can not be waked up by 
int_req_eic_gpio_non_lat 


cm4_sys wakeup interrupt enable signal. 
1: cm4_sys can be waked up by 
int_req_sp_eic. 0: cm4_sys can not be 
waked up by int req sp. eic 


cm4 sys wakeup interrupt enable signal. 
1: cm4 sys can be waked up by 

int req cm4 soft. 0: cm4 sys can not 
be waked up by int req cm4 soft 


cm4 sys wakeup interrupt enable signal. 
1: cm4. sys can be waked up by 

int req sp tmr. 0: cm4 sys can not be 
waked ир by int req sp tmrí1 en 


ст4 sys wakeup interrupt enable signal. 
1: cm4. sys can be waked up by 

int reg sp syst. 0: cm4 sys can not be 
waked ир by int req <р syst 


cm4 sys wakeup interrupt enable signal. 
1: cm4 sys can be waked up by 

int req sp иа. 0: cm4 sys can not be 
waked ир by int req sp иагі0 


cm4 sys wakeup interrupt enable signal. 
1: cm4 sys can be waked up by 

int req sp uart1. 0: cm4 sys can not be 
waked up by int req sp џам 


cm4 sys wakeup interrupt enable signal. 
1: cm4 sys can be waked up by 

int reg sp і2с0. 0: cm4 sys can not be 
waked ир by int req sp i2c0 


cm4 sys wakeup interrupt enable signal. 
1: cm4 sys can be waked up by 

int reg sp i2c1. 0: cm4 sys can not be 
waked up by int req sp i2c1 


cm4 sys wakeup interrupt enable signal. 
1: cm4 sys can be waked up by 

int req sp мад. 0: cm4 sys can not be 
waked ир by int req sp. мад 


cm4 sys wakeup interrupt enable signal. 
1: cm4 sys сап be waked up by 

int reg mbox tar ст4. 0: cm4 sys can 
not be waked up by 

int req mbox tar cm4 


cm4 sys wakeup interrupt enable signal. 
1: cm4 sys can be waked up by 

int req mbox src ст4. 0: cm4 sys сап 
not be waked up b 
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ОИ ОИ ЗАО ПО ПОЙ ЕЕ 


cm4 sys wakeup 
source int req c 
m4 dma en 


cm4 sys wakeup 
source int req s 
p gpio en 


cm4 sys wakeup 
source int req a 
on i2c en 


cm4 sys wakeup 
source int req a 
na en 


cm4 sys wakeup 
source int req a 
di en 


cm4 sys wakeup 

source int req v 
sp sys busmon e 
n 


cm4 sys wakeup 
source int req e 
ic non lat en 


cm4 sys wakeup 
source int req b 
ia tmr en 


cm4 sys wakeup 

source int req v 
оһаде0 bad requ 
est en 


cm4 sys wakeup 

source int req v 
oltage1 bad requ 
est en 


cm4 sys wakeup 
source int req b 
usmon ap en 


cm4 sys wakeup 
source int req s 
p tmrO en 


cm4 sys wakeup interrupt enable signal. 
1: cm4. sys can be waked up by 

int reg cm4 dma. 0: cm4 sys can not 
be waked up by int req cm4 dma 


cm4 sys wakeup interrupt enable signal. 
1: cm4 sys can be waked up by 

int req sp gpio. 0: cm4 sys can not be 
waked up by int req sp gpio 


cm4 sys wakeup interrupt enable signal. 
1: cm4 sys can be waked up by 

int req aon i2c. 0: cm4_sys can not be 
waked up by int req. aon 12с 


cm4 sys wakeup interrupt enable signal. 
1: cm4 sys can be waked up by 

int reg ana. 0: cm4 sys can not be 
waked up by int req. ana 


cm4 sys wakeup interrupt enable signal. 
1: cm4_sys can be waked up by 
int_req_adi. 0: cm4_sys can not be 
waked up by int_req_adi 


cm4_sys wakeup interrupt enable signal. 
1: cm4_sys can be waked up by 
int_req_vsp_sys_busmon. 0: cm4 sys 
can not be waked up by 
int_req_vsp_sys_busmon 


cm4_sys wakeup interrupt enable signal. 
1: cm4_sys can be waked up by 

int req eic non lat. 0: cm4_sys can not 
be waked up by int req eic non lat 


cm4 sys wakeup interrupt enable signal. 
1: cm4 sys can be waked up by 

int reg bia tmr. 0: cm4 sys can not be 
waked up by int req bia tmr 


cm4 sys wakeup interrupt enable signal. 
1: cm4 sys can be waked up by 

int req voltageO0 bad request. 0: 

cm4 sys can not be waked up by 

int reg уоһаде0 bad request 


cm4 sys wakeup interrupt enable signal. 
1: cm4 sys can be waked up by 

int req voltage1 bad request. 0: 

cm4 sys can not be waked up by 

int reg voltage! bad request 


cm4 sys wakeup interrupt enable signal. 
1: cm4 sys can be waked up by 

int теа busmon ap. 0: cm4 sys can not 
be waked up by int req busmon ap 


cm4 sys wakeup interrupt enable signal. 
1: cm4 sys can be waked up by 

int reg busmon agcp. 0: cm4 sys can 
not be waked up by int req sp tmrO еп 


V0.3 Spreadtrum Communications, Inc., Confidential and Proprietary 923 of 2330 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


КЕЗ SPREADTRUM | 5С9853ІЧА Device Specification 


cm4_sys_wakeup RW $/С cm4_sys wakeup interrupt enable signal. 
source_int_req_b 1: cm4_sys can be waked up by 
usmon_pubcp_en int_req_busmon_pubcp. 0: cm4_sys сап 
not be waked up by 
int_req_busmon_pubcp 


5.29.1.107 PUBCP_CR5_WAKEUP_SOURCE_ENO 


PUBCP CR5 WAKEUP SOURCE ENO(0x00000 | PUBCP_CR5_WAKEUP_ 
0x00000250 000) SOURCE ENO 
PUBCP СН5 WAKEUP | 
0x00001250 PUBCP СН5 WAKEUP SOURCE ЕМО SET SOURCE ENO SET 


PUBCP СВ5 WAKEUP . 
0x00002250 PUBCP CR5 WAKEUP SOURCE ENO CLR SOURCE ЕМ№О CLR 


ШІНЕЛЕЛЕЛЕІЕДЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 
еј DD RN NNI 


Гү 


PUBCP_CR5_WAKEUP_SOURCE_ENO 


Field Name Type D Reset Description 
Value 


ЕЕЕ о И 


pubcp_cr5_wakeu z 2] RW S/C pubcp_cr5 wakeup interrupt enable 
p_source_int_rffe signal. 1: pubcp_cr5 can be waked up 
en by int_rffe. 0: pubcp_cr5 can not be 
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pubcp cr5 wakeu 
p source рирср 
wakeup int en 


pubcp cr5 wakeu 
p source aon ma 
ibox tar pcp en 


pubcp cr5 wakeu 
p source aon md 
ar ка en 


pubcp сг5 wakeu 
p source cr5 mc 
dt іга en 


pubcp cr5 wakeu 
p source cr5 wdg 
ка en 


pubcp cr5 wakeu 
p source cr5 gpi 
о irq en 


pubcp cr5 wakeu 
p source cr5 eic 


ка en 


pubcp cr5 wakeu 
p. source cr5 syst 
ка en 


pubcp cr5 wakeu 
p source cr5 tim 
er2 ка en 


pubcp cr5 wakeu 
p source cr5 tim 
егі ка en 


pubcp cr5 wakeu 
p source cr5 tim 
его ка en 


pubcp cr5 wakeu 
p source с/5 мса 
ma slp int en 


pubcp cr5 wakeup interrupt enable 
signal. 1: pubcp cr5 can be waked up 
by pubcp wakeup int. 0: pubcp cr5 сап 
not be waked ир by рирср wakeup int 


pubcp cr5 wakeup interrupt enable 
signal. 1: pubcp cr5 can be waked up 
by aon maibox tar pcp. 0: pubcp cr5 
can not be waked up by 

aon maibox tar pcp 


pubcp cr5 wakeup interrupt enable 
signal. 1: pubcp cr5 сап be waked up 
by aon mdar ка. 0: pubcp cr5 can not 
be waked up by aon mdar ка 


pubcp cr5 wakeup interrupt enable 
signal. 1: pubcp cr5 can be waked up 
by cr5 mcdt ка. 0: pubcp cr5 can not 
be waked up бу сг5 mcdt га 


pubcp cr5 wakeup interrupt enable 
signal. 1: pubcp cr5 can be waked up 
by сг5 wdg irq. 0: pubcp cr5 can not be 
waked up by сг5 wdg ка 


pubcp cr5 wakeup interrupt enable 
signal. 1: pubcp cr5 can be waked up 
by cr5 gpio ка. 0: pubcp cr5 can not 
be waked up by cr5 gpio irq 


pubcp cr5 wakeup interrupt enable 
signal. 1: pubcp cr5 can be waked up 
by cr5 eic irq. 0: pubcp cr5 can not be 
waked up by cr5 eic irq 


pubcp cr5 wakeup interrupt enable 
signal. 1: pubcp cr5 can be waked up 
by cr5 syst іга. 0: pubcp cr5 can not be 
waked up by cr5 syst irq 


pubcp cr5 wakeup interrupt enable 
signal. 1: pubcp cr5 can be waked up 
Бу сг5 timer2 ка. 0: pubcp cr5 can not 
be waked up by cr5 timer2 irq 


pubcp cr5 wakeup interrupt enable 
signal. 1: pubcp cr5 can be waked up 
Бу cr5 timer1 ка. 0: pubcp cr5 can not 
be waked ир by сг5 timer1 ка 


pubcp cr5 wakeup interrupt enable 
signal. 1: pubcp cr5 can be waked up 
Бу сг5 timerO ка. 0: pubcp cr5 can not 
be waked ир by cr5 timerO ка 


pubcp cr5 wakeup interrupt enable 
signal. 1: pubcp cr5 can be waked up 
by сг5 wcdma 51р int. 0: pubcp cr5 
can not be waked up by 

cr5 wcdma 51р int 
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5.29.1.108 BASEIA_WAKEUP_SOURCE_ENO 


0x00000254 BASEIA_WAKEUP_SOURCE_EN0(0x00000000) ice аа 
BASEIA_WAKEUP_SOU 
0x00001254 BASEIA_WAKEUP_SOURCE_ENO SET RCE_ENO SET 


BASEIA_WAKEUP_SOU 
0x00002254 BASEIA_WAKEUP_SOURCE_ENO CLR RCE ENO CLR 


ч m > Е ~ en 
n 
С | и | и | ви | и | ти | ти | ви | ви | ти | ти | ви | ви | ми | ти ми] 
ІС | 2 | ве [зе | ве | ве | ве | во | ве | ве | ве | во | ве | ве | ве | ве so) 


BASEIA_WAKEUP_SOURCE_ENO 
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Field Name Type | Set/Cle | Reset Description 
аг Value 


baseia_wakeup_s 
ource int req vbc 
__адс01_еп 


baseia_wakeup_s 
ource_int_req_aud 
_еп 


baseia_wakeup_s 
ource_int_req_cpp 
_еп 


baseia_wakeup_s 
ource_int_req_pcp 
_wdg_rst_en 


baseia_wakeup_s 
ource_int_req_pcp 
_wdg_irq_en 


baseia_wakeup_s 
ource int req vbc 
. dac01 en 


baseia wakeup s 
ource int wtlcp tg 
мад rst en 


baseia wakeup s 
ource int aud dm 
a сһп1 дгр1 en 


baseia wakeup s 
ource int aud dm 
a chn2 дгр1 en 


baseia wakeup s 
ource int aud dm 
a сһп1 grp2 en 


baseia wakeup s 
ource int aud dm 
a chn2 grp2 en 
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baseia wakeup interrupt enable signal. 

1: baseia can be waked up by 
int_req_vbc_audply_agcp. 0: baseia can 
not be waked up by 
int_req_vbc_audply_agcp 


baseia wakeup interrupt enable signal. 
1: baseia can be waked up by 
int_req_src44p1k_agcp. 0: baseia can 
not be waked up by 
int_req_src44p1k_agcp 


baseia wakeup interrupt enable signal. 
1: baseia can be waked up by 
int_req_cpp. 0: baseia can not be waked 


up by int_req_cpp 


baseia wakeup interrupt enable signal. 
1: baseia can be waked up by 
int_req_pcp_wdg_rst. 0: baseia can пої 
be waked up by int req рер мад rst 


baseia wakeup interrupt enable signal. 
1: baseia can be waked up by 

int req pcp wdg irq. 0: baseia can not 
be waked up by int req pcp wdg irq 


baseia wakeup interrupt enable signal. 
1: baseia can be waked up by 

int agcp мад rst. 0: baseia can not be 
waked up by int agcp мад rst 


baseia wakeup interrupt enable signal. 
1: baseia can be waked up by 

int wtlcp tg wdg rst. 0: baseia can not 
be waked up by int wtlcp tg wdg rst 


baseia wakeup interrupt enable signal. 
1: baseia can be waked up by 

int agcp ата chn1 grp1. 0: baseia can 
not be waked up by 

int agcp dma chn1 grp1 


baseia wakeup interrupt enable signal. 
1: baseia can be waked up by 

int agcp ата chn2 grp1. 0: baseia can 
not be waked up by 

int agcp dma chn2 grp1 


baseia wakeup interrupt enable signal. 
1: baseia can be waked up by 

int agcp dma chn1 grp2. 0: baseia can 
not be waked up by 

int agcp dma chn1 grp2 


baseia wakeup interrupt enable signal. 
1: baseia can be waked up by 

int agcp dma chn2 grp2. 0: baseia can 
not be waked up by 

int agcp dma chn2 grp2 
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baseia_wakeup_s 
ource int wtlcp It 
e wdg rst en 


baseia wakeup s 
ource int req vbc 
_дас23 еп 


baseia_wakeup_s 
ource_int_req_me 
m fw риро en 


baseia wakeup s 
ource int req volt 
аде0 bad request 
en 


baseia wakeup s 
ource int req volt 
аде0 ch busy еп 


baseia wakeup s 
ource int req volt 
аде0 trans en 


baseia wakeup s 
ource int req volt 
аде1 bad request 
en 


baseia wakeup s 
ource int req volt 
аде1 ch busy еп 


baseia wakeup s 
ource int req volt 
аде1 trans en 


baseia wakeup. s 
ource int теа pub 
0 dfs error en 


baseia wakeup s 
ource int теа pub 
1 dfs error en 
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baseia wakeup interrupt enable signal. 
1: baseia can be waked up by 

int wtlcp Ite wdg rst. 0: baseia can not 
be waked up by int. wtlcp Ite wdg rst 


baseia wakeup interrupt enable signal. 
1: baseia can be waked up by 

int req noc err. 0: baseia can not be 
waked up by int req noc err 


baseia wakeup interrupt enable signal. 
1: baseia can be waked up by 
int req statalarm. 0: baseia can not be 
waked up by int req. statalarm 


baseia wakeup interrupt enable signal. 
1: baseia can be waked up by 

int req voltageO bad request. 0: 
baseia can not be waked up by 

int reg уойһаде0 bad request 


baseia wakeup interrupt enable signal. 
1: baseia can be waked up by 

int reg voltageO ch busy. 0: baseia 
can not be waked up by 

int reg voltageO0 ch busy 


baseia wakeup interrupt enable signal. 
1: baseia can be waked up by 

int req voltageO trans. 0: baseia can 
not be waked up by 

int req voltageO trans 


baseia wakeup interrupt enable signal. 
1: baseia can be waked up by 

int req voltage1 bad request. 0: 
baseia can not be waked up by 

int req voltage1 bad request 


baseia wakeup interrupt enable signal. 
1: baseia can be waked up by 

int reg voltage1 ch busy. 0: baseia 
can not be waked up by 

int reg voltage1 ch busy 


baseia wakeup interrupt enable signal. 
1: baseia can be waked up by 

int req voltage trans. 0: baseia сап 
not be waked up by 

int req voltagel trans 


baseia wakeup interrupt enable signal. 
1: baseia can be waked up by 

int req pubO dfs error. 0: baseia can 
not be waked up by 

int теа риро dfs error 


baseia wakeup interrupt enable signal. 
1: baseia can be waked up by 

int req pub1 dfs error. 0: baseia can 
not be waked up by 

int req pub1 dfs error 


baseia wakeup s RW S/C baseia wakeup interrupt enable signal. 
ource int req bia 1: baseia can be waked up b 
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baseia_wakeup_s 
ource_int_req_me 
m fw ap рибо е 
n 


baseia wakeup s 


ource int req ар. 


fw en 


baseia wakeup s 
ource int req dsi 
О ри en 


baseia_wakeup_s 


ource_int_req_clk_ 


32k_det_en 


baseia_wakeup_s 
ource_int_req_sec 
_wdg_en 


baseia_wakeup_s 
ource_int_req_me 
m_fw_aon_iram_e 
n 


baseia_wakeup_s 
ource_int_req_sec 
йс en 


baseia wakeup s 
ource int req sec 
 timerO en 


baseia wakeup s 
ource int req sec 
 timer1 en 
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int reg bia tmr. 0: baseia can not be 
waked up by int req bia tmr 


baseia wakeup interrupt enable signal. 
1: baseia can be waked up by 

int req vpp deint. 0: baseia can not be 
waked up by int req vpp deint 


baseia wakeup interrupt enable signal. 
1: baseia can be waked up by 

int req dsi1 ри. 0: baseia can not be 
waked up by int req dsit pll 


baseia wakeup interrupt enable signal. 
1: baseia can be waked up by 

int req dsiO pll. 0: baseia can not be 
waked up by int req dsiO. pll 


baseia wakeup interrupt enable signal. 
1: baseia can be waked up by 

int req clk 32k det. 0: baseia can not 
be waked up by int req clk 32k det 


baseia wakeup interrupt enable signal. 
1: baseia can be waked up by 
int req sec мад. 0: baseia can not be 
waked up by int reg вес мад 


baseia wakeup interrupt enable signal. 
1: baseia can be waked up by 

pme generation pmu. 0: baseia can not 
be waked up by pme generation pmu 


baseia wakeup interrupt enable signal. 
1: baseia can be waked up by 

int req sec rtc. 0: baseia can not be 
waked up by int req sec rtc 


baseia wakeup interrupt enable signal. 
1: baseia can be waked up by 

int req sec timerO. 0: baseia can not be 
waked up by int req sec timerO 


baseia wakeup interrupt enable signal. 
1: baseia can be waked up by 

int req sec timer1. 0: baseia can not be 
waked up by int req sec timer1 


5.29.1.109 BASEIA WAKEUP SOURCE ЕМІ 


0x00000258 | BASEIA WAKEUP SOURCE EN1(0x00000000) | ВАЗЕТА WAKEUP.SOU 
BASEIA МАКЕЏР SOU 
0x00001258 BASEIA WAKEUP SOURCE ЕМІ SET CENSET 


BASEIA WAKEUP SOU 
RCE EN1 CLR 
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BASEIA_WAKEUP_SOURCE_EN1 
Field Name Type Set/Cle | Reset Description 
ar Value 

baseia wakeup s | [81] RW S/C baseia wakeup interrupt enable signal. 
ource int req mb 1: baseia can be waked up by 
ox tar ap nowake int req disp mmu pf. 0: baseia can not 
up en be waked up by int req disp mmu pf 
baseia wakeup s | [30] RW S/C baseia wakeup interrupt enable signal. 
ource int req ca 1: baseia can be waked up by 
m mmu pf en int reg cam mmu pf. 0: baseia can not 

be waked up by int геа cam mmu pf 


[29] [RW [5с о | baseia wakeup interrupt enable signal. 
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ource_int_irq_ap_ 
wdg_en 
RW S/C 


baseia_wakeup_s 
ource int req djta 
g en 


baseia wakeup s 
ource int req thm 
en 


baseia wakeup s 
ource int req isp 
. perfmon en 


baseia wakeup s 
ource int irq1 gp 
и en 


baseia wakeup s 
ource int irqO gp 
u en 


baseia wakeup s 
ource int req vsp 
en 


baseia wakeup s 
ource int req vsp 
enc en 


baseia wakeup s 
ource int та isp - 
сһ0 en 


baseia wakeup s 
ource int irq соп 
en 


baseia wakeup. s 
ource int а со 
en 


baseia wakeup s 
ource int irq jpg1 
en 


baseia wakeup s 
ource int irq jpgO 
en 


baseia wakeup s 
ource int req dca 


D 20 D 


20 


D 20 D 


м a ae 


2 
= 
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1: baseia can be waked up by 
int irq ap мад. 0: baseia can not be 
waked up by int ка ap мад 


baseia wakeup interrupt enable signal. 
1: baseia can be waked up by 

int req djtag. 0: baseia can not be 
waked up by int req djtag 


baseia wakeup interrupt enable signal. 
1: baseia can be waked up by 

int reg thm. 0: baseia can not be waked 
up by int req thm 


baseia wakeup interrupt enable signal. 
1: baseia can be waked up by 

int req cpp mmu pf. 0: baseia can not 
be waked up by int req cpp mmu pf 


baseia wakeup interrupt enable signal. 
1: baseia can be waked up by 

int кат. ори. 0: baseia can not be 
waked up by int irq1 gpu 


baseia wakeup interrupt enable signal. 
1: baseia can be waked up by 

int irqO0. ари. 0: baseia сап not be 
waked ир by int іга0 ори 


baseia wakeup interrupt enable signal. 
1: baseia can be waked up by 

int req vsp. 0: baseia can not be waked 
up by int req vsp 


baseia wakeup interrupt enable signal. 
1: baseia can be waked up by 
int reg vsp enc. 0: baseia can not be 
waked up by int req vsp enc 


baseia wakeup interrupt enable signal. 
1: baseia can be waked up by 

int ка гр спо. 0: baseia can not be 
waked up by int ка isp спо 


baseia wakeup interrupt enable signal. 
1: baseia can be waked up by 

int ка соп. 0: baseia can not be waked 
up by int, ка соп 


baseia wakeup interrupt enable signal. 
1: baseia can be waked up by 

int ка csiO. 0: baseia can not be waked 
up by int ка csiO 


baseia wakeup interrupt enable signal. 
1: baseia can be waked up by 
int ка jpg1. 0: baseia can not be waked 


up by int ка jpg 


baseia wakeup interrupt enable signal. 
1: baseia can be waked up by 

int ка jpgO. 0: baseia can not be waked 
up by int, ка jpgO 


[16] RW S/C baseia wakeup interrupt enable signal. 
1: baseia can be waked up b 
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ea 
сац 


baseia_wakeup_s 
ource int req dca 
т0 en 


baseia wakeup s 
ource int req ith 
mO alert en 


baseia wakeup s 
ource int req gsp 
0 en 


baseia wakeup s 
ource int req dsi 
1 0 en 


baseia wakeup s 
ource int req dsi 
1 1 en 


baseia wakeup s 
ource int req dsi 
0 0 en 


baseia wakeup s 
ource int req dsi 
|] en 


baseia wakeup s 
ource int req ith 
mO overheat en 


baseia wakeup s 
ource int req dis 
рс0 en 


baseia wakeup s 
ource int reg pub 
1 ctrl en 


baseia wakeup s 
ource int reg pub 
1 axi busmon en 


baseia wakeup s 
ource int теа pub 
1 dfi busmon en 
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int_req_dcam1. 0: baseia can not be 
waked up by int_req_dcam1 


baseia wakeup interrupt enable signal. 
1: baseia can be waked up by 

int геа_асато. 0: baseia can not be 
waked up by int_req_dcam0 


baseia wakeup interrupt enable signal. 
1: baseia can be waked up by 
int_req_gsp1. 0: baseia can not be 
waked up by int req ithmO alert en 


baseia wakeup interrupt enable signal. 
1: baseia can be waked up by 

int req gspO. 0: baseia can not be 
waked up by int req gspO 


baseia wakeup interrupt enable signal. 
1: baseia can be waked up by 

int req dsit 0. 0: baseia сап not be 
waked up by int req dsit 0 


baseia wakeup interrupt enable signal. 
1: baseia can be waked up by 

int req dsil 1. 0: baseia can not be 
waked up by int req 451 1 


baseia wakeup interrupt enable signal. 
1: baseia can be waked up by 

int req dsiO 0. 0: baseia can not be 
waked up by int req 450 O 


baseia wakeup interrupt enable signal. 
1: baseia can be waked up by 

int req dsiO 1. 0: baseia can not be 
waked up by int req dsiO 1 


baseia wakeup interrupt enable signal. 
1: baseia can be waked up by 

int req dispc1. 0: baseia can not be 
waked up by int req ithmO overheat en 


baseia wakeup interrupt enable signal. 
1: baseia can be waked up by 

int req dispcO. 0: baseia can not be 
waked up by int req dispcO 


baseia wakeup interrupt enable signal. 
1: baseia can be waked up by 
int reg pub1 ctrl. 0: baseia can not be 
waked ир by int req pub1 ctrl 


baseia wakeup interrupt enable signal. 
1: baseia can be waked up by 

int req pub1 axi busmon. 0: baseia 
can not be waked up by 

int req pubí1 axi busmon 


baseia wakeup interrupt enable signal. 
1: baseia can be waked up by 

int теа pub1 dfi busmon. 0: baseia can 
not be waked up by 

int reg pub1 dfi busmon 
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baseia_wakeup_s baseia wakeup interrupt enable signal. 

ource int reg pub 1: baseia can be waked up by 

0 ctrl en int reg pubO ctrl. 0: baseia can not be 
waked up by int req pubO си! 


baseia wakeup s baseia wakeup interrupt enable signal. 
ource int req pub 1: baseia can be waked up by 
0 axi busmon еп int req pubO axi busmon. 0: baseia 
can not be waked up by 
int req pubO axi busmon 


baseia wakeup s baseia wakeup interrupt enable signal. 
ource int req pub 1: baseia can be waked up by 
0 dfi busmon en int теа pubO dfi busmon. 0: baseia can 
not be waked up by 
int reg риро dfi busmon 


baseia wakeup s baseia wakeup interrupt enable signal. 
ource int req vbc 1: baseia can be waked up by 
. adc23 en int reg vbc audrcd адср. 0: baseia can 
not be waked up by 
int reg vbc audrcd agcp 


5.29.1.110 BASEIA WAKEUP SOURCE EN2 


0x0000025C BASEIA WAKEUP SOURCE ЕМ2(0х00000000) е тре 
BASEIA_WAKEUP_SOU 
0x0000125C BASEIA_WAKEUP_SOURCE_EN2 SET RCE_EN2 SET 


BASEIA_WAKEUP_SOU 
0x0000225C BASEIA_WAKEUP_SOURCE_EN2 CLR RCE_EN2 CLR 
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n 
Tome [e | по | пи | ви | [m | пи | ви | Em |e | ви | E E || 
весе |55 | е [зе |52 | ве | ве | во | ве | ве | ве | во [эе | ве | ве | ве | se) 


BASEIA_WAKEUP_SOURCE_EN2 


baseia_wakeup_s 
ource_int_req_adi 
_еп 


baseia_wakeup_s 
ource int req aon 
. def slv en 


baseia wakeup s 
ource int req aon 
imr en 


baseia wakeup s 
ource int req aon 
. Syst en 


baseia wakeup. s 
ource int req mb 
OX src а53 en 


baseia wakeup s 
ource int req mb 
ox tar a53 en 


baseia wakeup s 
ource int req i2c 
en 


baseia wakeup interrupt enable signal. 
1: baseia can be waked up by 

int req adi. 0: baseia can not be waked 
up by int req adi 


baseia wakeup interrupt enable signal. 
1: baseia can be waked up by 

int теа aon def slv. 0: baseia can not 
be waked up by int req aon def slv 


baseia wakeup interrupt enable signal. 
1: baseia can be waked up by 
int reg aon tmr. 0: baseia can not be 
waked up by int reg aon tmr 


baseia wakeup interrupt enable signal. 
1: baseia can be waked up by 
int req aon syst. 0: baseia can not be 
waked up by int req aon syst 


baseia wakeup interrupt enable signal. 
1: baseia can be waked up by 

int req mbox src a53. 0: baseia can 
not be waked up by 

int req mbox src a53 


baseia wakeup interrupt enable signal. 
1: baseia can be waked up by 

int req mbox tar a53. 0: baseia can 
not be waked up by 

int reg mbox tar a53 


baseia wakeup interrupt enable signal. 
1: baseia can be waked up by 

int req i2c. 0: baseia can not be waked 
up by int req i2c 


[24] [RW [5с о | baseia wakeup interrupt enable signal. 
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ource_int_req_ana 
_еп 


baseia_wakeup_s 
ource_int_req_ith 
m1_alert_en 


baseia_wakeup_s 
ource_int_req_ap_ 
usb2_en 


baseia_wakeup_s 
ource int req dca 
m2isp if en 


baseia wakeup s 
ource int req ар. 
sdio0 en 


baseia wakeup s 
ource int req ар. 
50/01 en 


baseia wakeup s 
ource int req ар. 
sdio2 en 


baseia wakeup s 
ource int req ар. 
emmc en 


baseia wakeup s 
ource int req ар. 
dma en 


baseia wakeup s 
ource int req ар. 
busmonO en 


reserved 


baseia wakeup s 
ource int req spi 
3 en 


baseia wakeup s 
ource int req ар. 
се0 en 
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1: baseia can be waked up by 
int req ana. 0: baseia can not be waked 
up by int req ana 


baseia wakeup interrupt enable signal. 
1: baseia can be waked up by 

int req ithm1 alert. 0: baseia can not 
be waked up by int req ithm1 alert 


baseia wakeup interrupt enable signal. 
1: baseia can be waked up by 
int req ap usb3. 0: baseia can not be 
waked up by int теа. ap usb3 


baseia wakeup interrupt enable signal. 
1: baseia can be waked up by 

int теа dcamó2isp if. 0: baseia can not 
be waked up by int гед. асатдівр if 


baseia wakeup interrupt enable signal. 
1: baseia can be waked up by 
int req ар 50100. 0: baseia can not be 
waked up by int req ap 50100 


baseia wakeup interrupt enable signal. 
1: baseia can be waked up by 
int reg ар sdio1. 0: baseia can not be 
waked ир by int req ap за!о1 


baseia wakeup interrupt enable signal. 
1: baseia can be waked up by 
int req ap sdio2. 0: baseia can not be 
waked up by int req ap sdio2 


baseia wakeup interrupt enable signal. 
1: baseia can be waked up by 

int req ар emmc. 0: baseia can not be 
waked up by int req ap emmc 


baseia wakeup interrupt enable signal. 
1: baseia can be waked up by 
int req ap ата. 0: baseia can not be 
waked up by int req ap dma 


baseia wakeup interrupt enable signal. 
1: baseia can be waked up by 

int req ap бивтоп0. 0: baseia can not 
be waked up by int req ap busmonO 


baseia wakeup interrupt enable signal. 
1: baseia can be waked up by 

int req ufs. 0: baseia can not be waked 
up by int req ufs 


baseia wakeup interrupt enable signal. 
1: baseia can be waked up by 

int req spi3. 0: baseia can not be 
waked up by int req spi3 


baseia wakeup interrupt enable signal. 
1: baseia can be waked up by 

int req ар сед. 0: baseia can not be 
waked up by int req ap себ 


baseia wakeup s | [11] RW S/C baseia wakeup interrupt enable signal. 
ource int reg ар. 1: baseia can be waked up b 
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baseia_wakeup_s 
ource_int_sec_req 
_dma_aud_en 


baseia_wakeup_s 
ource_int_req_dm 
a_aud_en 


baseia_wakeup_s 
ource_int_irq_gpio 
_еп 


baseia_wakeup_s 
ource_int_req_kpd 
_еп 


baseia_wakeup_s 
ource_int_req_eic 
_еп 


baseia_wakeup_s 


ource_int_req_ap_ 


tmrO en 


baseia wakeup s 


ource int req ар. 


tmr1 en 


baseia wakeup s 


ource int req ар. 


tmr2 en 


baseia wakeup s 


ource int req ар. 


tmr3 en 


baseia wakeup s 


ource int req ар. 


іт/4 en 


baseia wakeup s 


ource int req ар. 


syst en 


5.29.1.111 


BASEIA WAKEUP SOURCE ЕМЗ 
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int req ap се1. 0: baseia can not be 
waked up by int req ap се1 


baseia wakeup interrupt enable signal. 
1: baseia can be waked up by 

int req mcdt agcp. 0: baseia can not be 
waked up by int req mcdt agcp 


baseia wakeup interrupt enable signal. 
1: baseia can be waked up by 

int reg dma agcp. 0: baseia can not be 
waked up by int req dma agcp 


baseia wakeup interrupt enable signal. 
1: baseia can be waked up by 
int ка gpio. 0: baseia can not be waked 


up by int ка gpio 


baseia wakeup interrupt enable signal. 
1: baseia can be waked up by 

int req kpd. 0: baseia can not be waked 
up by int req kpd 


baseia wakeup interrupt enable signal. 
1: baseia can be waked up by 

int req eic. 0: baseia can not be waked 
up by int req eic 


baseia wakeup interrupt enable signal. 
1: baseia can be waked up by 
int теа ap tmrO. 0: baseia can not be 
waked up by int req ap tmrO 


baseia wakeup interrupt enable signal. 
1: baseia can be waked up by 
int теа ap tmr1. 0: baseia can not be 
waked up by int req ap ітгі 


baseia wakeup interrupt enable signal. 
1: baseia can be waked up by 
int req ap tmr2. 0: baseia can not be 
waked up by int req ap tmr2 


baseia wakeup interrupt enable signal. 
1: baseia can be waked up by 
int req ар tmr3. 0: baseia can пої be 
waked up by int req ap tmr3 


baseia wakeup interrupt enable signal. 
1: baseia can be waked up by 
int req ap tmr4. 0: baseia can not be 
waked up by int req ap tmr4 


baseia wakeup interrupt enable signal. 
1: baseia can be waked up by 

int req ap syst. 0: baseia can not be 
waked up by int req ap syst 


0x00000260 BASEIA WAKEUP SOURCE EN3(0x00000000) AREE TEN uem 
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BASEIA_WAKEUP_SOU 
0x00001260 BASEIA_WAKEUP_SOURCE_EN3 SET RCE_EN3 SET 


0x00002260 BASEIA_WAKEUP_SOURCE_EN3 CLR 


BASEIA_WAKEUP_SOU 
RCE_EN3 CLR 


п en | а 
С | и | и | ви | ви | и | ти | ви | ви | и | ти | ви | ви | ми | ти | и] 
век [ae | ве [зе [so] ве | ве | во | ве | ве | ве | во | ве | so] ве | ве so) 


BASEIA_WAKEUP_SOURCE_EN3 


Field Name Type | Set/Cle | Reset Description 
ar Value 


baseia wakeup s | [81] RW S/C baseia wakeup interrupt enable signal. 
ource int req dsi 1: baseia can be waked up b 
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RW S/C 


baseia_wakeup_s 
ource_int_req_dm 
с три мо еп 


baseia_wakeup_s 
ource_int_mphy_h 
ор оК еп 


baseia_wakeup_s 
ource_int_req_wtl_ 
gsm_tx_en 


baseia_wakeup_s 
ource_int_req_sec 
ес еп 


baseia_wakeup_s 
ource_int_req_sec 
_gpio_en 


baseia_wakeup_s 
ource_int_baseia_ 
dvfs_en 


baseia_wakeup_s 
ource_cam_idi_int 
_sw_done_en 


baseia_wakeup_s 
ource_isp_lite_int_ 
req ch1 en 


baseia wakeup s 
ource int req ith 
m1 overheat en 


baseia wakeup s 
ource int req ар. 
иагі0 en 


baseia wakeup s 
ource int req ар. 
uart1 en 


baseia wakeup s 
ource int req ap _ 
uart2 en 
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int req ap syst. 0: baseia can not be 
waked up by 
int req dsipll lock status en 


baseia wakeup interrupt enable signal. 
1: baseia can be waked up by 

int req ap syst. 0: baseia can not be 
waked up by int req dmc три vio en 


baseia wakeup interrupt enable signal. 
1: baseia can be waked up by 

int mphy hop ok. 0: baseia can not be 
waked up by int mphy hop ok 


baseia wakeup interrupt enable signal. 
1: baseia can be waked up by 

int req мі gsm tx. 0: baseia can not 
be waked up by int req. wtl gsm tx 


baseia wakeup interrupt enable signal. 
1: baseia can be waked up by 

int req sec eic. 0: baseia can not be 
waked up by int req sec eic 


baseia wakeup interrupt enable signal. 
1: baseia can be waked up by 
int req sec gpio. 0: baseia can not be 
waked up by int req sec gpio 


baseia wakeup interrupt enable signal. 
1: baseia can be waked up by 

int baseia dvfs. 0: baseia can not be 
waked up by int baseia dvfs 


baseia wakeup interrupt enable signal. 
1: baseia can be waked up by 

int req gsp mmu. 0: baseia can not be 
waked up by cam idi int sw done en 


baseia wakeup interrupt enable signal. 
1: baseia can be waked up by 

int reg vsp mmu. 0: baseia can not be 
waked up by isp lite int req ch1 en 


baseia wakeup interrupt enable signal. 
1: baseia can be waked up by 

int req ithm1 overheat. 0: baseia can 
not be waked up by 

int reg ithm1 overheat 


baseia wakeup interrupt enable signal. 
1: baseia can be waked up by 
int req ap иаг10. 0: baseia can not be 
waked ир by int req ap uartO 


baseia wakeup interrupt enable signal. 
1: baseia can be waked up by 
int reg ap uart1. 0: baseia can not be 
waked up by int req ap uart1 


baseia wakeup interrupt enable signal. 
1: baseia can be waked up by 
int req ap uart2. 0: baseia can not be 
waked up by int req ap uart2 
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baseia_wakeup_s 
ource_int_req_ap_ 
uart3 en 


baseia wakeup s 
ource int req ар. 
uart4 en 


baseia wakeup s 
ource int req ар. 
5рі0 en 


baseia wakeup s 
ource int req ар. 
spil en 


baseia wakeup s 
ource int req ар. 
Spi2 en 


baseia wakeup s 
ource int req ар. 
sim en 


baseia wakeup s 
ource int req ар. 
і2с0 en 


baseia wakeup s 
ource int req ар. 
i2c1 en 


baseia wakeup s 
ource int req ар. 
i2c2 en 


baseia wakeup s 
ource int req dsi 
pll unlock status 
en 


baseia wakeup. s 
ource int req ар_ 
i2c4 en 


baseia wakeup s 
ource int req ар. 
i2cb en 


baseia wakeup s 
ource int req ар. 
150 en 
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baseia wakeup interrupt enable signal. 
1: baseia can be waked up by 
int_req_ap_uart3. 0: baseia can not be 
waked up by int_req_ap_uart3 


baseia wakeup interrupt enable signal. 
1: baseia can be waked up by 
int_req_ap_uart4. 0: baseia can not be 
waked up by int_req_ap_uart4 


baseia wakeup interrupt enable signal. 
1: baseia can be waked up by 
int_req_ap_spi0. 0: baseia can пої be 
waked up by int_req_ap_spi0 


baseia wakeup interrupt enable signal. 
1: baseia can be waked up by 
int_req_ap_spil. 0: baseia can not be 
waked up by int_req_ap_spit1 


baseia wakeup interrupt enable signal. 
1: baseia can be waked up by 
int_req_ap_spi2. 0: baseia can not be 
waked up by int_req_ap_spi2 


baseia wakeup interrupt enable signal. 
1: baseia can be waked up by 

int reg ap sim. 0: baseia can not be 
waked up by int reg ap sim 


baseia wakeup interrupt enable signal. 
1: baseia can be waked up by 
int req ap 12с0. 0: baseia can not be 
waked up by int req ap і2с0 


baseia wakeup interrupt enable signal. 
1: baseia can be waked up by 

int req ap i2c1. 0: baseia can not be 
waked up by int req ap i2c1 


baseia wakeup interrupt enable signal. 
1: baseia can be waked up by 
int req ap i2c2. 0: baseia can not be 
waked up by int req ap i2c2 


baseia wakeup interrupt enable signal. 
1: baseia can be waked up by 

int req ар i2c3. 0: baseia can not be 
waked up by 

int req dsipll unlock status en 


baseia wakeup interrupt enable signal. 
1: baseia can be waked up by 
int req ap i2c4. 0: baseia can not be 
waked up by int req ap i2c4 


baseia wakeup interrupt enable signal. 
1: baseia can be waked up by 
int req ap i2c5. 0: baseia can not be 
waked up by int req ap i2c5 


baseia wakeup interrupt enable signal. 
1: baseia can be waked up by 

int req ap 150. 0: baseia can not be 
waked up by int req ap 150 
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(oR SPREADTRUM 


baseia_wakeup_s 
ource_int_req_ap_ 
151_еп 


baseia_wakeup_s 
ource_int_req_ap_ 
152 еп 


baseia_wakeup_s 
ource_int_req_ap_ 
153_еп 


baseia_wakeup_s 
ource_int_req_ca 
m sys busmon e 
n 


baseia wakeup s 
ource int req vsp 
. Sys busmon en 


baseia wakeup s 
ource int теа dm 
a sec ap en 
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baseia wakeup interrupt enable signal. 
1: baseia can be waked up by 

int req ap iis1. 0: baseia can not be 
waked up by int req ap iis 


baseia wakeup interrupt enable signal. 
1: baseia can be waked up by 

int req ap 152. 0: baseia can not be 
waked up by int req ap 152 


baseia wakeup interrupt enable signal. 
1: baseia can be waked up by 

int req ap 153. 0: baseia can not be 
waked up by int req. ap 153 


baseia wakeup interrupt enable signal. 
1: baseia can be waked up by 

int reg cam sys busmon. 0: baseia 
can not be waked up by 

int req cam sys busmon 


baseia wakeup interrupt enable signal. 
1: baseia can be waked up by 

int req vsp sys busmon. 0: baseia can 
not be waked up by 

int гед vsp sys busmon 


baseia wakeup interrupt enable signal. 
1: baseia can be waked up by 

int req ата sec ap. 0: baseia can not 
be waked up by int req dma sec ap 


5.29.1.112 PD PUBCP SYS SHUTDOWN MARK. STATUS 


0x00000268 PD PUBCP SYS SHUTDOWN MARK STATUS | PD PUBCP SYS SHUTD 
(0x0000000F) OWN MARK STATUS 


PD PUBCP SYS SHUTD 
a ч С че K STATUS OWN MARK. STATUS 


SET 


PD PUBCP SYS SHUTD 
OWN MARK STATUS 
CLR 


| Bi | зт зо | 29 | 20 | 27 | 26 | 25 | 24 | 23 | 22 | z1 | 20 | 19 | 18 | 17 | еј 
| Мате | Reserved 


ETINRERERERERERERERERERERERERERERES 
ШІНЕЛЕЛЕЛЕЛЕШЕЛЕЛЕНЕДЕЛЕЛЕЛЕНЕЛЕНЕН 


PD_PUBCP_SYS_SHUTD 
OWN_MARK 


еј трн 
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0x00001268 


PD PUBCP SYS SHUTDOWN MARK STATUS 


0x00002268 CLR 


Reserved 


КЕЗ SPREADTRUM | SC9853l-IA Device Specification 
| Резе: | о | о | о [о [о [о [о [о | о | о| о| ој" |" | 


PD_PUBCP_SYS_SHUTDOWN_MARK_STATUS 


Field Name Type RUD Reset Description 
Value 


es [era wo сени ини 


PD PUBCP SYS |[3:0] — SHUTDOWN MARK 
. SHUTDOWN M 
ARK 


5.29.1.113 PD AGCP SYS SHUTDOWN MARK STATUS 
| оос | PD AGCP SYS SHUTDOWN MARK STATUS( | PD AGCP SYS SHUTD 
0x0000000F) OWN MARK STATUS 
p. | AGCP SYS SHUTD 
0x0000126C PD AGCP SYS | E MARK STATUS 


PD AGCP SYS : SHUTDOWN, MARK status | PD.AGCP SYS SHUTD 


0x0000226C OWN | AUR _ STATUS 


NNEIJEIEJEJEJEJEIEIEIEJEREJEIEIERE 


Reserved 
Type 
Set/Clr 
| AGCP. SYS SHUTDO 


Reserved WN. MARK 


ЕЕ 


PD_AGCP_SYS_SHUTDOWN_MARK_STATUS 


Field Name Type | Set/Cle | Reset Description 
ar Value 


шина” qma | qe |5” 


PD AGCP SYS | [3: 0] === door register, not used now 
SHUTDOWN_MA 
RK 
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5.29.1.114 PD_WTLCP_LTE_P4_SHUTDOWN_MARK_STATUS 


PD WTLCP LTE P4 SH 
UTDOWN MARK STATU 
S 


PD WTLCP LTE P4 SH 
UTDOWN MARK STATU 
S SET 
PD WTLCP LTE P4 SH 
PD WTLCP LTE РА SHUTDOWN MARK STA | UTDOWN MARK STATU 

TUS CLR SCR 


| 31 | 30 | 20 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


Reserved 


PD WTLCP LTE P4 SHUTDOWN MARK STA 
TUS(0x0000000F) 


0x00000270 


PD WTLCP LTE P4 SHUTDOWN MARK STA 


0x00001270 TUS SET 


0x00002270 


Type 
Set/CIr 


Reserved PD WTLCP LTE P4 SH 
UTDOWN MARK 
те ъъ ү ~ _ 


Set/CIr S/C 


PD WTLCP LTE P4 SHUTDOWN MARK STATUS 


Field Name Type | Set/Cle | Reset Description 
ar Value 


эпи [mo sc — 
PD WTLCP (ТЕ | [3:0] RW S/C Oxf PD WTLCP LTE P4 SHUTDOWN 
P4 SHUTDOWN MARK 

MARK 


5.29.1.115 PD WTLCP TGDSP SHUTDOWN MARK STATUS 

PD WTLCP TGDSP SH 

PD WTLCP TGDSP SHUTDOWN MARK STAT z T PA 
US(0x0000000F) РИ аы 


PD WTLCP TGDSP SH 
0500001071 PD_WTLCP_TGDSP_SHUTDOWN_MARK_STAT | UTDOWN MARK STATU 
US SET SET 


PD WTLCP TGDSP SH 
UTDOWN MARK STATU 
S CLR 


0x00000274 


PD WTLCP TGDSP SHUTDOWN MARK STAT 
US CLR 


| ви |з1 | 30 | 20 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


0x00002274 
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еј ка 
еј е 


Reserved 


Peel PPP PPP) СЗ С | 


PD_WTLCP_TGDSP_SHUTDOWN_MARK_STATUS 


Field Name Type | Set/Cle | Reset Description 
аг Value 


sea [Ro qp ГИШИ 

PD WTLCP TGD | [3:0] G—— 77 SHUTDOWN 
SP SHUTDOWN _ MARK 

MARK 

5.29.1.116 РО TOP SHUTDOWN MARK STATUS 


PD TOP SHUTDOWN. MARK. STATUS(0x00000 | РО TOP. SHUTDOWN М 
0x00000278 00Р) АВК STATUS 
РО TOP SHUTDOWN М 
0х00001278 PD TOP SHUTDOWN. MARK STATUS SET RRK tel 


PD TOP SHUTDOWN M 
0x00002278 PD TOP SHUTDOWN MARK STATUS CLR ARK STATUS CLR 


ICHEREIEIEIEZEIEJEIEJEIEREJEIEJEAE] 
Teme 


Reset | о | о o |o o 
| ви |е ча | 1з | 12 | 11 
Reserved 


тер ë o 
L3NREREREREREREREREREREREN 
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PD_TOP_SHUTDOWN_MARK_STATUS 


Field Name Type | Set/Cle | Reset Description 
ar Value 


шыны” [mae qe је - 


PD TOP SHUTD | [3: 0] n——— SHUTDOWN MARK 
OWN MARK 


5.29.1.117 PD WTLCP HUSGE B SHUTDOWN MARK STATUS 


PD WTLCP HUSGE В 5 
PD WTLCP НЏЗСЕ B SHUTDOWN MARK ST 
0x0000027C ATUS(0x0000000F) HUTDOWN | PN _ STAT 
PD_WTLCP_HU3GE_B_S 
0х0000127С PD_WTLCP_HU3GE_B_SHUTDOWN_MARK_ST HUTDOWN MARK STAT 
ATUS SET US SET 


PD WTLCP НЏЗСЕ В S 
PD WTLCP HU3G EUR SHUTDONN-MARK-S HUTDOWN MARK STAT 


US CLR 


| " |31) 30 | 20 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | ve | 17 | 6 | 


Reserved 
Set/Clr 


| ви |15|14 | 13 | 12 | п | пој o Је [тре 4 | з [211 [о | 
PD WTLCP HUSGE B S 
HUTDOWN MARK 


0x0000227C 


Reserved 


ЕЕ 


PD WTLCP. HUSGE B SHUTDOWN MARK STATUS 


Field Name Type | Set/Cle | Reset Description 
ar Value 


шин” ma e qe је 


PD WTLCP HUS | [3: 0] PD —— HUSGE B SHUTDOWN 
GE B SHUTDOW MARK 
N MARK 
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5.29.1.118 РО АР SYS SHUTDOWN MARK STATUS 
PD АР SYS SHUTDOWN MARK 5ТАТ/5(0х0 PD AP SYS SHUTDOW 
PD AP SYS SHUTDOW 
0x00001280 PD AP SYS SHUTDOWN MARK STATUS SET N MARK STATUS SET 


PD AP SYS SHUTDOW 
0x00002280 PD AP SYS SHUTDOWN MARK STATUS CLR | N МАЯК STATUS CLR 


| Bit_| 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | ve | 17 | 16 | 


Reserved 


w) 
С ООО 
ПЕ | СЗ ОС С О ОСЗ ОСЗ ОСЗ О СЗ ОСЗ ОСЗ О ОСЗ СЗ ОСЗ 
ШІНЕНЕЛЕЛЕЛЕШЕЛЕЛЕЛЕЛЕЛЕЛЕНЕНЕЛЕНЕН 


PD_AP_SYS_SHUTDOW 
N_MARK 


ІН e a O 
[scc _ . 
Pest | о | о | о | о | о| о [о [о [ооо [о | 


PD_AP_SYS_SHUTDOWN_MARK_STATUS 


Field Name Type | Set/Cle | Reset Description 
ar Value 


[eme ^ qma e реј 


PD AP SYS SH | [3: 0] — SHUTDOWN MARK 
UTDOWN MARK 


5.29.1.119 PD ОРУ РНАМТОМ SHUTDOWN MARK, STATUS 


PD GPU PHANTOM SH 
UTDOWN MARK STATU 
S 


PD GPU PHANTOM SH 
~~ Юм PD ОРУ PHANTOM SHUTDOWN MARK STA | UTDOWN MARK STATU 
TUS SET S CET 


Reserved 


PD GPU PHANTOM SHUTDOWN MARK STA 


0x00000284 TUS(0x0000000F) 


тон дин | Fes a 
[29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | t6 | 


Reserved 
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Reset | о | о | о | о | о| о | о | о |о| о | о | о |о | о | о {al 
| ви |15 | 14 | 13 | 12 | зо [о Је у [е |5 | 4|з|2 |!| о] 


PD_GPU_PHANTOM_SH 
UTDOWN_MARK 


Reserved 


ЕІІЕНЕНЕНЕНЕЕЕЕЕНЕНЕЛЕНЕНЕН 


PD_GPU_PHANTOM_SHUTDOWN_MARK_STATUS 


Field Name Type iiri Reset Description 
Value 


EE С C 
PD GPU PHANT | [3: 0] == door register, not used now 
OM_SHUTDOWN 
_МААК 
5.29.1.120 PD_AGCP_DSP_SHUTDOWN_MARK_STATUS 
БЕДЕ PD_AGCP_DSP_SHUTDOWN_MARK_STATUS( | | AGCP_DSP_SHUTD 
0x0000000F) WN_MARK_STATUS 
P MIC DSP SHUTD 
0x00001288 PD АССР БӘР. ui e MARK STATUS 


PD AGCP DSP SHUTD 
PD AGCP DSP Чу - MARK STATUS OWN. MARK | STATUS 


0x00002288 


NNEIEXEJEJEZEIEJESEIEIEREJEJETEIE 
Name 7, д 


Reserved 


PD_AGCP_DSP_SHUTDO 
WN_MARK 


= ә 
веза | о Пе Ре ере Ре Ре СЗ С ОС ОС О ОК ОС С 


Reserved 


PD_AGCP_DSP_SHUTDOWN_MARK_STATUS 
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Field Name Type | Set/Cle | Reset Description 
ar Value 


кеме — [mea |m —se ОО ООО 


PD AGCP DSP | [3: RW S/C Oxf Back door register, not used now 
SHUTDOWN MA 
RK 


5.29.1.121 PD PUBO SYS SHUTDOWN MARK STATUS 
0x0000028C PD PUBO SYS SHUTDOWN MARK STATUS(0 | PD PUBO SYS SHUTDO 
x0000000F) WN MARK STATUS 
0x0000128C PD PUBO SYS SHUTDOWN MARK STATUS | PD PUBO SYS SHUTDO 
SET WN MARK. STATUS SET 


0x0000228C PD PUBO SYS : xs cie MARK STATUS PD PUBO SYS SHUTDO 
WN MARK STATUS CLR 


Гас Гат Г а Гая а аа а а а ао [в [т [в 


Reserved 
Set/Clr 


| Bi |15|1а | 13 | 12 | 0 [зо [о [8| 7 | ве | 5 | а | з|2 | тјој 
PD_PUBO_SYS_SHUTDO 
WN_MARK 


Reserved 


Peel PPP) PtP) СЗ СЗ 


PD PUBO SYS SHUTDOWN MARK STATUS 


Field Name Type | Set/Cle | Reset Description 
ar Value 


[me [ma e qe је 


PD PUBO SYS S | [3:0] PD PUBO . — SHUTDOWN MARK 
ЗВ MAR 


5.29.1.122 PD_WTLCP_LTE_P1_SHUTDOWN_MARK_STATUS 


PD_WTLCP_LTE_P1_SH 
PD_WTLCP_LTE_P1_SHUTDOWN_MARK_STA 
0x00000290 TUS(0x0000000F) UTDOWN | P . STATU 


| 0х00001290 | PD WTLCP LTE P1 SHUTDOWN MARK STA | PD | РО МТІСР ІЛЕ P1 SH | LTE P1 SH 
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10 Ја 
5 5ЕТ 


PD_WTLCP_LTE_P1_SHUTDOWN_MARK_STA 
TUS CLR 


PD_WTLCP_LTE_P1_SH 
UTDOWN_MARK_STATU 
S CLR 


tere Л ЕЕ И У НЕА 
с, ма 


Reserved 


еј е 


вени | Го | ТЕТ 
ви | и | а | 2 | п | о| » | | е | | „| Е | Jo] 

PD_WTLCP_LTE_P1_SH 
аттау 
ЕІЛЕНЕНЕНЕНЕНЕЕЕНЕНЕЛЕНЕЕКЕЕЕЕБЕНЕН 


0х00002290 


PD_WTLCP_LTE_P1_SHUTDOWN_MARK_STATUS 


Field Name Type | Set/Cle | Reset Description 
ar Value 


кеме fea [m реј  — 
pee асыны 
P1_SHUTDOWN_ MARK 

MARK 

5.29.1.123 РО VSP 5Ү5 SHUTDOWN MARK STATUS 

ШЕШ ШЕ ШШ ЕН ЕЕ 

^» MEL 

sic 

нен |а кке как Db) С s] 

LR] А ПАПЕ АЕ ЕЈ ER] EE IERI ERR ERI 
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Reserved 


и | 5С9853ІЧА Device Specification 


ыз М 


Ес д . 
| Reset Т 7 | 7.1.” | | (| | 


PD_VSP_SYS_SHUTDOWN_MARK_STATUS 


Field Name Type | Set/Cle | Reset Description 
ar Value 


[me [ma e qe qoc 


PD VSP SYS SH > 0] — SHUTDOWN MARK 
UTDOWN MARK 


5.29.1.124 PD WTLCP LDSP SHUTDOWN MARK STATUS 
БД PD_WTLCP_LDSP_SHUTDOWN_MARK_STATU | PD_WTLCP_LDSP_SHUT 
5(0х0000000Ғ) DOWN_MARK_STATUS 
PD_WTLCP_LDSP_SHUT 
0x00001298 PD WTLCP LDSP : ET ae MARK STATU DOWN MARK. STATUS 
SET 


PD WTLCP LDSP SHUT 
PD WTLCP LDSP : о MARK_STATU DOWN MARK STATUS 


CLR 


| ви |з1 | 30 | 20 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | ve | 17 | 16] 
[Name | нө. 2 


Reserved 
[Reset | о | о | о | о | о | о | о | о | о | о] 
ви | 15 | 1а | 13 [12 | п | ој |e |7 | 6 | 


0х00002298 


Reserved 


ЕЕ 


PD_WTLCP_LDSP_SHUTDOWN_MARK_STATUS 


Field Name Type a i Reset Description 
Value 


ол ЕЕ И ЕСИ e 
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PD WTLCP LDS |[3: RW S/C Oxf PD WTLCP LDSP SHUTDOWN MARK 
P SHUTDOWN _ 


MARK 


5.29.1.125 РО ОРО TOP SHUTDOWN MARK. STATUS 


0x0000029C PD GPU TOP SHUTDOWN MARK STATUS(0x | PD GPU TOP SHUTDO 
0000000F) WN MARK STATUS 

0x0000129C PD GPU TOP SHUTDOWN MARK STATUS PD GPU TOP SHUTDO 

SET WN MARK STATUS SET 


0x0000229C PD GPU ТОР. isi cre MARK STATUS PD GPU TOP SHUTDO 
WN MARK STATUS CLR 


Гас Г Г а Гая а аа а а а ато [в [т [в 


Reserved 
Type 
Set/Clr 
PD GPU TOP SHUTDO 


Reserved WN. MARK 


Peel DP PPP PP) Pl] 


PD_GPU_TOP_SHUTDOWN_MARK_STATUS 


Field Name Type | Set/Cle | Reset Description 
аг Value 


[eme qma e qe је 


PD GPU TOP S | [3:0] PD €—— | TOP SHUTDOWN MARK 
HUTDOWN - MAR 
5.29.1.126 PD PUB1 SYS SHUTDOWN MARK STATUS 
PD PUB1 SYS SHUTDOWN MARK STATUS(0 | PD PUB1 SYS SHUTDO 
0x000012A0 PD PUB1 SYS SHUTDOWN MARK STATUS PD PUB1 SYS SHUTDO 
SET WN MARK STATUS SET 


0x000022A0 


PD PUB1 SYS : Xi а MARK STATUS PD PUB1 SYS SHUTDO 
WN MARK STATUS CLR 


ICNEIJEIEIJEJEJEJEIEIEIEJEREJEIETEARES 
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јок 
еј е 


PD_PUB1_SYS_SHUTDO 


В1 
Reserved WN. MARK 


ЕЕ 


PD_PUB1_SYS_SHUTDOWN_MARK_STATUS 


Field Name Type | Set/Cle | Reset Description 
аг Value 


[eme [ma | qe |5” 


PD PUB1 SYS S = 0] — door register, not used now 
HUTDOWN MAR 
K 
5.29.1.127 PD WTLCP TD SHUTDOWN MARK STATUS 
ка PD_WTLCP_TD_SHUTDOWN_MARK_STATUS( PD_WTLCP_TD_SHUTD 
0x0000000F) OWN_MARK_STATUS 
PD_WTLCP_TD_SHUTD 
0x000012A4 PD WTLCP TD a wd | MARK STATUS OWN | MARK. | STATUS 


PD_WTLCP_TD_SHUTD 
PD_WTLCP_TD Теа | MARK_STATUS OWN MARK STATUS 


0x000022A4 
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PD_WTLCP_TD_SHUTDOWN_MARK_STATUS 


Field Name Type | Set/Cle | Reset Description 
ar Value 


meme ^ [mae [se ја - 


PD WTLCP TD |[3:0] — SHUTDOWN MARK 
SHUTDOWN MA 
RK 


5.29.1.128 PD_BIA_SHUTDOWN_MARK_STATUS 


PD BIA SHUTDOWN MARK STATUS(0x00000 | PD BIA SHUTDOWN M 
0х000002А8 00Р) ARK STATUS 
PD BIA SHUTDOWN М 
0х000012А8 PD BIA SHUTDOWN. MARK STATUS SET по mulis SET 


PD BIA SHUTDOWN M 
0x000022A8 PD BIA SHUTDOWN MARK STATUS CLR ARK STATUS CLR 


| Bi | зт | 30 | 29 | 2 | 27 | 26 | 25 | 24 | 23 | 22 | z1 | 20 | 19 | 18 | 17 | еј 
| Мате | Reserved 


sever ||| B | || 
| позе | о | о | о | о | о| о | о | о |о| о | о | ЕНШ | о | о] 
| ви |15 | 14 [аз | 12 | зо [о Је у [е |5 4 | ЕЛЕЕ 


PD BIA : 4 МА 
Reserved 


Sl 
Есі 
| позе | о | о | о | о | о| о | о | о | о| о | о | о] 


PD_BIA_SHUTDOWN_MARK_STATUS 


Field Name Type | Set/Cle | Reset Description 
ar Value 


шыны” [mae qe је - 


PD_BIA_SHUTDO | [3: 0] PD_BIA — MARK 
WN MARK 


5.29.1.129 PD WTLCP LTE РЗ SHUTDOWN MARK STATUS 


PD WTLCP LTE P3 SH 
0x000002AC PD WTLCP LTE P3 SHUTDOWN MARK STA | тром MARK STATU 
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| шшш [ОИЕ ЛЕЕ 


РО WTLCP LTE P3 SH 
PD WTLCP LTE боранды ыы ы UTDOWN MARK STATU 


S SET 


PD WTLCP LTE P3 SH 
UTDOWN MARK STATU 
S CLR 


0x000012AC 


PD WTLCP LTE P3 SHUTDOWN MARK STA 


0x000022AC TUS CLR 


KCHEREIEIEIEZEIEIJEIEIEIEREIEIEIEZE] 
ЕГЕ 


Reserved 


PD_WTLCP_LTE_P3_SH 
UTDOWN_MARK 


Peel PPP) PPP) Pl] 


PD_WTLCP_LTE_P3_SHUTDOWN_MARK_STATUS 


Field Name Type | Set/Cle | Reset Description 
аг Value 


sexe qp p 

PD WTLCP LTE | [3: 0] /— SHUTDOWN 
РЗ SHUTDOWN __ MARK 

MARK 


5.29.1.130 РО WTLCP 5Ү5 SHUTDOWN MARK STATUS 


0x000002B0 PD_WTLCP_SYS_SHUTDOWN_MARK_STATUS | PD_WTLCP_SYS_SHUTD 
(0х0000000Ғ) OWN_MARK_STATUS 


PD WTLCP SYS SHUTDOWN MARK ЅТАТИЅ | PD_WILCP_SYS_SHUTD 
SET 


Reserved 


0х000012В0 OWN_MARK_STATUS 


SET 


PD_WTLCP_SYS_SHUTD 


OWN_MARK_STATUS 


0x000022B0 а K_STATUS 


CLR 


| вт | 31 | 30 | 20 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | zo | 19 | ve | 17 | 16 | 


Reserved 


Set/CIr 
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Reset | о | о | о | о | о| о | о | о |о| о | о | о | о | о | о | о 
cenk у шшш 


Reserved 


веза | о Пе С ОС О Ре ОЗ СЗ С ОС С 


PD_WTLCP_SYS_SHUTDOWN_MARK_STATUS 


Field Name Type sites Reset Description 
Value 


С [ea pe Te Jo 


PD WTLCP SYS | [3: 0] — SHUTDOWN MARK 
. SHUTDOWN M 
ARK 


5.29.1.131 PD ISP TOP SHUTDOWN MARK STATUS 
0x000002B4 PD ISP TOP SHUTDOWN MARK STATUS(0x0 | PD ISP TOP SHUTDOW 
000000F) N MARK STATUS 
0x000012B4 PD ISP TOP SHUTDOWN MARK STATUS PD ISP TOP SHUTDOW 
SET N MARK STATUS SET 
0x000022B4 PD ISP TOP SHUTDOWN MARK STATUS PD ISP TOP SHUTDOW 
CLR N MARK STATUS CLR 
| " |з1 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | ve | 17 | 16 | 


Reserved 
Set/Clr 


ЕЕ 


PD_ISP_TOP_SHUTDOWN_MARK_STATUS 


[Fieianame [в | Type | Берде | Reset | Description | 
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Га va |” 
киш кај Е 1 — — —— 


PD ISP TOP SH | [3: 0] PD ISP TOP SHUTDOWN MARK 
UTDOWN MARK 


5.29.1.132 PD WTLCP LTE P2 SHUTDOWN MARK STATUS 


PD WTLCP LTE P2 SH 
PD WTLCP LTE P2 SHUTDOWN MARK STA 
0x000002B8 TUS(0x0000000F) UTOOWN MARK STATU 
PD WTLCP LTE P2 SH 
ава PD WTLCP LTE P2 SHUTDOWN MARK STA | itoown MARK STATU 
TUS SET = сет 


PD WTLCP LTE P2 SH 
шалы АИ ТРСКА MARK РТА UTDOWN MARK STATU 


S CLR 


| Bi | зт | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | v8 | 17 | еј 
| Мате | Reserved 


ыл д 
EZ | о} о} са | Ес кн О а| И ES ] Ee ВЕ 
| ви |15|14 | 13 | 12 | зо [о Је | у [е |5 | 4|з|2 |!| о] 


PD_WTLCP_LTE_P2_SH 
UTDOWN_MARK 


Peel PPP PPP PPP] 


PD_WTLCP_LTE_P2_SHUTDOWN_MARK_STATUS 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Bua [RO fe p 
PD_WTLCP_LTE_ | [3: 0] ——— SHUTDOWN 
P2 SHUTDOWN MARK 
MARK 
5.29.1.133 РЮО VSP CORE SHUTDOWN MARK STATUS 
PD VSP CORE SHUTDOWN MARK STATUS( PD VSP CORE SHUTD 
PD VSP CORE SHUTDOWN MARK STATUS PD VSP CORE SHUTD 
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0x000022B8 


Reserved 
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SET 


PD_VSP_CORE_SHUTD 
OWN_MARK_STATUS 
CLR 


| e |з1 | 30 | 20 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | ve | 17 | 16] 
ме ен 7 


0x000022BC 


PD_VSP_CORE_SHUTDOWN_MARK_STATUS 
CLR 


Reserved 


w) 


Reserved 


Peel PPP) PPP) Pl] 


PD_VSP_CORE_SHUTDOWN_MARK_STATUS 


Field Name Type а Reset Description 
Value 


С е p — 


PD VSP CORE | [3:0] — door register, not used now 
SHUTDOWN MA 
RK 


5.29.1.134 РО САМ SYS SHUTDOWN_MARK_STATUS 
— PD CAM SYS SHUTDOWN MARK STATUS(0x | PD CAM SYS SHUTDO 
0000000F) WN MARK STATUS 
МЕТТЕР PD САМ SYS SHUTDOWN MARK STATUS | PD САМ SYS SHUTDO 
SET WN MARK STATUS SET 
ИНИ „ PD САМ SYS SHUTDOWN MARK STATUS | PD САМ SYS SHUTDO 
CLR WN_MARK_STATUS CLR 
| Bi | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


Reserved 
[Reset | о | о | о fo | о | о | о | о | о | о [оо [о | ој о | о] 
ви |1) та | 1з | 12 [атто [о | ге | 7 | е | 5 | «| з| 2 | 1 [0] 


РО_СА 


M_SYS_SHUTDO 
WN_MARK 


Reserved 
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LNNREREREREREREREREREREREN 


PD CAM SYS SHUTDOWN MARK STATUS 


Field Name Type | Set/Cle | Reset Description 
ar Value 


mme ^ qma e qe је 


PD CAM SYS S |[3:0] — SHUTDOWN MARK 
HUTDOWN MAR 
K 


5.29.1.135 PD WTLCP HUSGE A SHUTDOWN MARK STATUS 


PD WTLCP HUSGE A 5 
PD WTLCP HUS3GE A SHUTDOWN MARK ST 
0x000002C4 ATUS(0x0000000F) HUTDOWN__| us _ STAT 
PD_WTLCP_HU3GE_A_S 
0х000012С4 PD WTLCP | n 2 peel Mime MARK ST HUTDOWN | MARK | STAT 


PD WTLCP HUSGE A 5 
PD WTLCP NE | ан а MARK_ST HUTDOWN MARK STAT 


US CLR 


| вт | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | ve | 17 | 6 | 
ме == 


Reserved 
Set/Clr 


0x000022C4 


PD WTLCP HUSGE A S 
HUTDOWN MARK 


5 
ПЕ О С О ОС О ОСЗ ОС ОС О СЗ С С 


Reserved 


PD_WTLCP_HU3GE_A_SHUTDOWN_MARK_STATUS 


Field Name Type ities Reset Description 
Value 


коо (о г 
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PD WTLCP HUS | [3: 0] RW $/С Oxf PD_WTLCP_HU3GE_A SHUTDOWN 
GE_A_SHUTDOW MARK 
N_MARK 


5.29.1.136 DDRO_ACC_RDY 


DDRO_ACC_RDY(0x00000000) 
| Bit |31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 
Мате Pee _______ 


Reserved 
Set/Clr 


- Е 


Туре 


вези С Ре Ре Ро Пе ере Ре СЗ ОС О СЗ СЗ ОС 


DDRO_ACC_RDY 


Field Name Type в Reset Description 
Value 


me о је је 
CUE а. стави сви глави сате И 


5.29.1.137 DDRO_LIGHT_ACC_RDY 


0x000002D0 DDRO_LIGHT_ACC_RDY(0x00000000) DDRO_LIGHT_ACC_RDY 


0x000012D0 DDRO LIGHT. ACC RDY SET xr аса 


DDRO LIGHT ACC RDY 
CLR 


0x000022D0 DDRO_LIGHT_ACC_RDY CLR 


Reserved 


BEES EE pes en ve e ЕВ es een a] 
мапе НН 
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еј мо 
бај у SSS 
ETXNRERERERERERERERERERERERERERERES 
EBEJEJEIEJEREIJERESESESERERERERERES 


LM 


қа ою 
| “с 5007 
| "eset | [о Е | | ~ Геј „| „| „| о ој | - | 


DDRO_LIGHT_ACC_RDY 


Field Name Type жел» Reset Description 
Value 


same е p — 


DDRO LIGHT AC — Access Ready signal 
C RDY 


5.29.1.138 DDRO SLP CFG 


[ uomo: | oomo ығ Окоро) | oono ser cre | 
[ зашто | — оопо ар окове | опо steere ser 
Гана | — отар овая — | тоны сосн” 
ШІН ЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕІРДЕЛЕЛЕЛЕЛЕ 
| Мате | DDRO_PWR_DOWN_WAIT_CNT 
рено 
ET 

са CS OE ИЕЛ СЕЕ ЕЛ КЗ КЎ ЕЗ ЕХ 
Cen | пе | та | та | па | и | по |» [в | [5 |» | e ОСЗ С 


DDRO_SLEEP_WAIT_CNT 


пате 
ЕСЕ KENN 
Беј — — — — — 3 о-о. 
сни 
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DDRO_SLP_CFG 


Field Name Type | Set/Cle | Reset Description 
ar Value 


DDRO_PWR_DO [31:16] | RW $/С When DDR meet power down 

WN WAIT CNT requirement 

DDRO SLEEP W |[15:0] RW S/C When DDR meet sleep requirement 
AIT CNT 


5.29.1.139 — DDR1 ACC RDY 


Cen [o op s [5 o D [5 T2 [7 o Le [v [| 


Reserved 
Tye O O 
веси | 


DD 
Ri. 
AC 
c. 


- и 


== ШИНИ 
|“ с" 07 —  — 
| Reset | ЕНЕ еј ере је | а а | т c NN 


DDR1_ACC_RDY 


Field Name Type Set/Cle | Reset Description 
ar Value 
ern fro [sc |o | | 
DDR1 ACC RDY Ho] | |RW јәс jo | Back door register, not used now 


5.29.1.140 DDR1 LIGHT ACC RDY 


0x000002DC DDR1 LIGHT ACC RDY(0x00000000) DDR1 LIGHT ACC RDY 


0x000012DC DDR1 LIGHT ACC RDY SET DDR1i LIGHT ACC RDY 
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ЕЕ Е НН SET 


0x000022DC DDR1 LIGHT. ACC RDY CLR РОМАН ACC ROY 


Reserved 


мм 


| e | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | ve | 17 | 16 | 
Мото | 


5 


E3A — | — LE 
EE 
Peset | о | о | о | о | о| о | о | о | о| о | о | о Го фо | ој] 


DDR1 LIGHT ACC RDY 


Field Name Type | Set/Cle | Reset Description 
аг Value 


С И Г-И реј 


DDR1 LIGHT AC —— door register, not used now 
C RDY 


5.29.1.141 ООВ SLP СЕС 


m [o [o ps o] [5 [5 To T2 [7 | o T [7 [15] 


DDR1 PWR DOWN WAIT СМТ 


вези | | ОС ОСЗ БР ОСЗ ОСЗ О СЗ ОСЗ ОСЗ О ОСЗ СЗ СЗ 
ПТ ЕЕ | та Е | па | С С е 5 е | [2] ИСО 


DDR1_SLEEP_WAIT_CNT 
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LINSEREREREREREREREREREREREREREREN 


DDR1 СІР СЕА 


Field Name Type | Set/Cle | Reset Description 
ar Value 


DDR1 PWR DO [31:16] | RW S/C Back door register, not used now 
WN WAIT CNT 

DDR1 SLEEP W | [15: 0] RW S/C Back door register, not used now 
AIT CNT 


5.29.1.142 PD СМ4 CORE INT DISABLE 


0x000002E4 PD CM4 CORE INT DiSABLE(0x00000000) | РО-СМ4_ СОВЕ INT. DIS 
PD CM4 CORE INT DIS 
0x000012E4 PD CM4 CORE INT DISABLE SET ABLE SET 


PD СМ4 CORE INT DIS 
0x000022E4 PD_CM4_CORE_INT_DISABLE CLR ABLE CLR 


| " |з1 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | ve | 17 | 16 | 
шм 


Reserved 


Cie | НЕ 


“д | 


еј еј 
ЕЕ 


PD_CM4_CORE_INT_DISABLE 
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Field Name Type | Set/Cle | Reset Description 
ar Value 


шина” је реј 


PD СМ4 CORE | РО —— interrupt mask signal 
NT DISABLE 


5.30 CLK control register 


5.30.1 AON CLK CORE REGISTER 


5.30.1.1 AON_AON_CLK_CORE Register Address Map 


Base address: 0xE42D0200 
Base address(Set Reg): 0хЕ4201200 
Base address(Clear Reg): 0хЕ4202200 


[onset Adar [Wme — је | 
0x0010 clktop_cgm_ctl_cfg 
0x0040 clktop_cgm_pwm2_cfg 
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clktop_cgm_sp_spi_cfg cgm sp spi cfg 
clktop cgm gpu ts cfg cgm gpu ts cfg 
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5.30.1.2 clktop cgm ctl cfg 


ICHEREIEIEIEZEIEIJEIEIEIEREIEIEJEAE] 
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Name J 


cg 
Reserved 


ыч B 
_ Fa 


cgm_ctl_cfg 


Field Name Type | Set/Cle | Reset Description 
ar Value 


кезе јето __|лА__|б [кше | 


cgm_doze_mode_ RW NA clktop_cgm_doze_mode_en: enable or 
en disable doze_mode, default: disable 


5.30.1.3 clktop cgm aon apb cfg 


ETE сат aon ары. ШЕ ШЕГЕ ТЕП АҒЫ ii aon_apb_cf 


EMI as 


- и 


cgm_aon_a 
pb_div 


| е [v Г e [m | 
к= [= о (а а и | 1 По а а и О ] 


Reserved 


Reserved cgm_aon_apb_sel 


cgm_aon_apb_cfg 
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Field Name Type | Set/Cle | Reset Description 
ar Value 
req |Ro [NA fo [ем | 


cgm_aon_apb_do | [17] RW NA clktop cgm aon apb doze en: enable 
ze en or disable this clock when doze mode, 
default: disable 


ТЕН E NN | сс И 
сат аоп арр div скор сат aon apb div: сік aon apb 
= СК src/(div +1), default value = 210 


осама [оу |Ro [NA 0 Reed — 
cgm aon apb sel T RW NA 0х1 clktop cgm aon apb sel: clk_aon_apb 
source , 0: rco 4m, 1: 26m aon, 2: 
rco 100m, 3: 96m, 4: 128m, 5: 153 6m, 
default: 3'h1 


5.30.1.4 clktop сат adi сід 
0x00000024 cgm adi cfg(0x00000002) clktop cgm adi cfg 


шы О з = == еее е ЕЕ 


- -- 


cgm_adi_cfg 


Field Name Type | Set/Cle | Reset Description 
ar Value 


eme: ЕСС ја Гр ем 


еј [л fo |Reewd — | 
cgm_adi_doze_en | [17] RW NA clktop_cgm_adi_doze_en: enable or 
disable this clock when doze_mode, 
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Таала 
essi — — [i — 56 [ue СИ — — — 
еме [rsa [Ro ја — o [ее — | 


s [о [NA [9 — [messi — — — — — 
cgm adi sel [2: 0] RW NA 0x2 clktop cgm adi sel: clk adi source , 0: 
rco 4m, 1: rco 25m, 2: 26m aon, 3: 
38 4m, 4: 51 2m, default: 3'h2 


5.30.1.5 clktop cgm auxO cfg 
0x00000028 cgm_aux0_cfg(0x00000000) clktop_cgm_aux0_cfg 


—P Ee 


J = | 


Reserved cgm_aux0_div Reserved cgm_aux0_sel 


| Name | 
| ре ë EEF ë E 
| Reset | |  ЕНЕНШЕЙЯЕЖЕ  ЕЕЕЛЕНЕНЕН 


cgm_aux0_cfg 


Field Name Type | Set/Cle | Reset Description 
ar Value 
req |Ro [na [o [Resened | 
ate [вом о воа 


cgm_aux0_doze_e | [17] RW NA clktop_cgm_aux0_doze_en: enable or 
n disable this clock when doze_mode, 
default: disable 


Lese: [Шы [бо ја б [мее o  — — — —À 


emer [neue D р 


сат auxO div [11: 8] скор сат auxO div: clk_aux0 = 
сік src/(div +1), default value = 410 


pem ға qe qw СС 


сат auxO sel [4: 0] clktop сат аихО sel: ск auxO source , 
0: 32k, 1: 26m НО, 2:26m aud, 3: 
26m aon, 4: 34m, 5: 39m, 6: rco 25m, 
7:50 От, 8: 36m, 9: 37 5m, 10: 48m, 
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11: 28 От, 12: 28 1m, 13: 38m, 14: 
44 0m, 15:0, 
16:mipi 450 dbg,17:mipi dsit dbg,18: 


тірі csi dbg,19:bb dsilog,20:bb (510,2 
1:receiver dsilog,22:usb2 dbg,23:receri 
ver lvdsrf,default: 4'hO 


5.30.1.6 clktop cgm aux1 cfg 
0x0000002C сат aux1 cfg(0x00000000) clktop сот aux1 cfg 


ШШ minimimim mom 


- и 


cgm_aux1_div cgm_aux1_sel 


cgm_aux1_cfg 


Field Name Type Ke Reset Description 
Value 


та Е ЕЕ НИ ИН III RR RE 
еее ЕО [Ro [а [о ОО 


сат_аих1_доге е | [17] RW NA clktop_cgm_aux1_doze_en: enable or 
n disable this clock when doze_mode, 
default: disable 


ee СЕТИ И ЛИ ананан 
cgm_aux1_div [11: 8] m (ЕН auxi div: clk auxi = = 

Га | | И 
[com аа е [шш [RW [na fo | samewith ck awo sowcese | 


5.30.1.7 clktop cgm aux2 сід 
0x00000030 сат aux2 cfg(0x00000000) clktop cgm aux2 cfg 
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Reserved Reserved 


Нн шшш | эы рими 


cgm_aux2_cfg 


Field Name Type | Set/Cle | Reset Description 
аг Value 
rem |Ro [NA fo воа 
gate [вом СЕНЕН ІС: | 


сат aux2 doze е | [17] RW NA clktop_cgm_aux2_doze_en: enable or 

n disable this clock when doze_mode, 
default: disable 

ma [Ro [NA |o [Reseed | 

came ЕТЕШ NU s RN 


сат aux2 div [11: 8] clktop cgm aux2 div: clk_aux2 = 
ск src/(div +1), default value = 410 
емш _ [лы |Ro [а [s Reed | 


5.30.1.8 clktop cgm probe cfg 
| 0х00000034 | cgm_probe_cfg(0x00000000) | скаор сот probe сід | cgm_probe_cfg 


ата әта аур 


-e = J= 


m ниско: ОВЕНА (СТ 
EN : EN 
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ШІНЕЛЕЛЕЛЕЛЕШЕЛЕЛЕЛЕЛЕЛЕЛЕНЕНЕЛЕНЕН 


w| о | = | e f v 
L3 ——- -ERERERER — — ERERERERES 


сат probe сід 


Field Name Type | Set/Cle | Reset Description 
ar Value 
ај [NA [o ем  — — y O 
еј [NA o [Reed — 


cgm probe doze | [17] RW NA clktop cgm probe doze en: enable or 
en disable this clock when doze mode, 
default: disable 
пој [Ro ја |o је  — | 
ТЕТ ЕИ кт НИЕ сте 
сат probe div [11:8] clktop cgm probe div: clk probe = 
clk_src/(div +1), default value = 4'hO 
eseve [лы |Ro [NA o Reed ^ 
cgm probe sel т 0] Rw м јо | same with clk_aux0 source sel 


5.30.1.9 clktop cgm_pwm0_cfg 
| 0х00000038 | cgm_pwm0_cfg(0x00000000) | clktop_cgm_pwm0_cfg | cgm_pwm0_cfg 


ата ааа ея 


| = 


m СЕ | та | а | 2 | п | о| о С е | ео оо 


cgm_pwm0_cfg 
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Field Name Type | Set/Cle | Reset Description 
ar Value 
req |Ro [NA fo [ве | 


cgm_pwm0_doze_ | [17] RW NA clktop cgm pwmO doze en: enable ог 
en disable this clock when doze mode, 
default: disable 


esee: [пы [no ја — [o — |Resemes — — — — — — 
eme: — m3 јо [а — [o — [шее — — — — — 


сат рито sel [2: 0] RW NA clktop сат рито sel: clk_pwm0 
source , 0: 32k, 1: rco 4m, 2: rco 25m, 
3: 26m aon, 4: 48m, default: 3'hO 


5.30.1.10 clktop сат pwm1 cfg 


0x0000003C сат pwml1 cfg(0x00000000) clktop сот pwm1 cfg 


wa eepe peepee 


AMEN 


ЕСС С ЕКИ БЕСА ВХИ EC CR Е CERT RC EC (ЕД EIC 


ЕГЕ 
БЕНЕН” ~ | 
к= | | и а о ОСЗ ОС а | С С ер СЗ С 


cgm pwm!l. cfg 


Field Name Type | Set/Cle | Reset Description 
ar Value 
DAN MES c — 


сат рмт1 doze | - ја сат_рмт1_доге еп: enable ог 
еп disable this clock when doze mode, 
default: disable 
[ew [шы ро [а [р ЕО 
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eme: [пыз [о [WA б Ress | 
eme: [tal јо [а — [o — |Resemes — — — — — — 


сат pwm!l1 sel [2: 0] RW NA скор сат pwm!1. sel: clk_pwm1 
source , 0: 32k, 1: rco 4m, 2: rco 25m, 
3: 26m aon, 4: 48m, default: 3'hO 


5.30.1.11 сіКіор сат ру/т2 cfg 


cgm_pwm2_cfg(0x00000000) clktop_cgm_pwm2_cfg 
нит ede А АКА 


р 


| Туре | 


cgm_pwm2_cfg 


Field Name Type | Set/Cle | Reset Description 
ar Value 
9:24 [RO [NA fo [Red | 
gate |Ro [NA [o воа 


cgm pwm2 doze | [17] RW NA clktop cgm pwm2 doze en: enable or 
en disable this clock when doze mode, 
default: disable 


Deme: је је [а —]9 — [Rees —— — — — — 
Teena [ив [Ro [А [о [еей — — — — —— 
eem ја [Ro [а o Resen ooo 


сат pwm2 sel [2: 0] RW NA clktop сат pwm2 sel: clk_pwm2 
source , 0: 32k, 1: rco 4m, 2: rco 25m, 
3: 26m aon, 4: 48m, default: 3'hO 
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5.30.1.12 clktop cgm pwm3 cfg 


Е.ИЕЛСТЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕТЕЛЕЛЕЛЕЗЕЛЕЗ 


СС 


Reserved 


cgm pwm3 cfg 


Field Name Type | Set/Cle | Reset Description 
аг Value 
rem |Ro [NA fo воа 
ate |Ro [NA [o воа 


cgm pwm3 doze | [17] RW NA clktop сат pwm3 doze en: enable or 
en disable this clock when doze mode, 
default: disable 
пој [Ro ја |o је  - | 


ese: — [пы [mo ја — [o freona — — — — — — 
feseved us [no ја — [o — [ее — — — — — — 


сат pwm3 sel [2: 0] RW NA clktop сат pwm3 sel: clk_pwm3 
source , 0: 32k, 1: rco 4m, 2: rco 25m, 
3: 26m aon, 4: 48m, default: 3'hO 


5.30.1.13clktop cgm efuse cfg 


| 0х00000048 | cgm efuse cfg(0x00000001) | скор сот efuse сід | сат | | скор сот efuse сід | | Cig 


Се EUER 


“ 
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| Туро |29 “|е 
ЕШЖ В ВЕ В 9] e]: ЕЗ ЕЛЕ Еа Ел END 5] 
ШИ ECT EE RR CRI CR ла EE КАЕ ICI 


= 


c 


cgm efuse cfg 


Field Name Type | Set/Cle | Reset Description 
ar Value 
req |Ro [NA [o [Reed —— o y 
ate |Ro [NA fo [Resened — — O 


cgm efuse doze  |[17] RW NA clktop cgm efuse doze en: enable or 

en disable this clock when doze mode, 
default: disable 

пој [Ro ја |o [ее  - ] 


Tene [пы [mo ја — [o freona — — — — — — 
eme: — un [mo ја — [o — [еее — — — — — 


cgm efuse sel RW NA 0х1 clktop_cgm_efuse_sel: clk_efuse source 
‚ 0: rco 25m, 1: 26m aon, default: 1'h1 


5.30.1.14 clktop сат sp иагі0 cfg 


ETE cgm МЕР cfg(0x00000001) ШЕЛІГІ | ЖАҒАНЫ idi m uartü cf 


тата area oe ees 


м | = 


V0.3 Spreadtrum Communications, Inc., Confidential and Proprietary 975 of 2330 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


КЕЗ SPREADTRUM | SC9853l-IA Device Specification 
| Резе: | о | о (о [о [о [о [о | о | о | о|о|о| ој ој ој 


cgm sp uartO cfg 


Field Name Type | Set/Cle | Reset Description 
ar Value 
Вега |Ro [NA [o ем  — 
gate |Ro [NA o [ем — OyO 


сат sp uartO do | [17] RW NA скор сат sp. uartO doze en: enable 
ze en or disable this clock when doze mode, 
default: disable 


Lese: је јо ја б је — — — — — 
ese: [пы [mo [А — [o freona — — — — — 
eme: [tai јо [а — [o — |Resemes — — — — — — 


cgm sp uartO sel | [2: 0] RW NA 0х1 clktop cgm sp. uartO sel: gs sp_uart0 
source , 0: rco_4m, 1: 26m_aon, 2: 
rco - 100m, 3: 48m, 4: 51 "9m, 5: 96m, 6: 
128m, default: 3'h1 


5.30.1.15 clktop сат sp uart1 cfg 


КЕИ сат ШЕЛІГІ ШЕН “сію(0х00000001) | egm sp мати ококоооооот) | КоР-сат sp чанта | ы; " 


жета NSS eects 


| - | = 


ШІН ЕЛЕЛЕЛЕЛЕЛЕЛЕНЕЛЕЛЕЛЕЛЕНЕНЕЛЕНЕН 


cgm_sp_uart1_cfg 


Field Name Type | Set/Cle | Reset Description 
аг Value 
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[жеме pea ја Гр — [meses — — — — — 
esee: розта [mo ја [о аме — — — — — — 


сат sp uart1 do | [17] RW NA скор сат sp иам! doze en: enable 
ze en or disable this clock when doze mode, 
default: disable 


Lese: је јо ја [кееш — — — — 


esee: [пы [no ја — [o freona — — — — — — 
eme: — us јо [а — [o — [шее — — — — — — 


сат sp uarti sel | [2: RW NA 0х1 clktop_cgm_sp_uart1_sel: clk_sp_uart1 
source , 0: rco_4m, 1: 26т аоп, 2: 
rco_100m, 3: 48m, 4: 54 2т, 5: 96m, 6: 
128m, default: 3'h1 


5.30.1.16 clktop cgm 32k out cfg 


cgm 32k out cfg(0x00000000) 
ECTS ЕЕЕ Е И АИД EI EDI EI EI ED 


- | 
2k 
B | | | 


EX 5 P — >: 
| Peset | ЕНЕМЕ ЕЛ зрео Lele |e NN 


cgm 32k out cfg 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Deme: [эи [RO [л 9 Reed — — — — — 


кеш је qw oo је 


cgm 32k out doz T clktop cgm 32k out doze en: enable 
e en or disable this clock when doze mode, 
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Таала 
ао СИ ЕН — — — 
еее Јајо ја о [шее | 


емет јет [Ro |м [о јама 


cgm_32k_out_sel RW NA clktop_cgm_32k_out_sel: clk_32k_out 
source , 0: 32k, default: 1'hO 


5.30.1.17 clktop cgm 3k2 out cfg 


ICHEREIEIEIEZEIEJEIEIEIEREIEIEJEZE] 


Reserved Reserved 


Reserved Reserved 


ыл д 
| Peset | ЕН КЕБЕ И И ЕЕ ИЕ И И ЕИ ИЕ 


| ви |15|14 | 13 | 12 | зо [о Је у | о |5|4|з|2 |!| о 


cgm 3k2 out cfg 


БЫН БАҚЫ ДІ == 
аг Value 

еен [эп ја o  Reewi — 

Deewd [Exin mo [л [o  —[Reewd — 

ее _ [пы јо NA [o  —[Reewd — 

Leewd fosa [ro [NA [o  —[Reewd — 

еа [mg [mo [л o  Reewd —  — _ 


5.30.1.18 скор сат 1k out сї 


ви Ги o 2 D 2 [5s [25 2 5 [2 [7 | » | о [9 [ [ле] 


Reserved Reserved 
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m ЕЛЕПЕЛЕЛЕЛЕЛЕНЕЛЕДЕЛЕЛЕНЕНЕЛЕНЕН 
ел mem ООО =] 


| те [m 
| Reset (E ЕЕ а о Eos | А ИЗ КОВ 


cgm_1k_out_cfg 


Bob е вее рух 
аг Value 

ewe: _____| ита [RO оа 

кемеа ЕЕ [RO [А — o — ]Pesenes — — — — —— 

еме _ [ns јо [а р јето 

еее [ns [mo ја — [o [ез — — — — — — 

eme: io) јо [а б [еш — — — — — 


5.30.1.19 clktop сат thm cfg 


ШИЕЛСТЕЛЕЛЕДЕЛЕЛЕЛЕЛЕНЕЛЕЛЕЛЕЛЕЛЕЗ 


т Ў 
Reserved Reserved 


| Type | 


Reserved 


| we сс 
EY пе | АЕ ИКИ ЕНЕНЕ ЕЛЕЕ ШИ 


cgm_thm_cfg 


Field Name Type | Set/Cle | Reset Description 
аг Value 


ewe: fea ја [кее — — — — — 
ewe: estar [RO ја — [o вее 
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cgm thm doze e | [17] RW NA clktop cgm thm doze en: enable or 
n disable this clock when doze mode, 
default: disable 


кее је је ја [б [ше — — — ——À 


ese: [пы [mo ја — [o freona — — — — — — 
eme: — un јо ја — [o — [шее — — — — — — 


cgm thm sel RW NA clktop cgm thm sel: clk thm source , 0: 
32k, 1: 250k, default: 1'hO 


5.30.1.20 clktop сат bia thmO cfg 


0x00000064 сат bia Што cfg(0x00000000) clktop_cgm (таъ (то ef 


| Туре | 


rae oon ен nen 
ERE ЛЕЛ ЕЕЕ ot Res ИЕ БИ 


> 


cgm bia thmO cfg 


Field Name Type | Set/Cle | Reset Description 
ar Value 
ата [Ro [NA fo [ею | 
рэта [Ro л |o [Reseed — | 


cgm bia thmO do |[17] RW NA clktop cgm bia thmO doze en: enable 
ze en or disable this clock when doze mode, 
default: disable 


еле” ns је ја ГБ еме —— — — — —] 
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eme: [пыз [mo ја [0 — [meses | 
meme “Ірі je qe o И 


cgm bia thmO sel clktop com bia thmO sel: clk bia thmO 
source , 0: 104m, default: 1'hO 


5.30.1.21 скор сат bia thm1 cfg 


clktop cgm өз thm1_cf 


0x00000068 cgm_bia_thm1_cfg(0x00000000) 


ИЛИ EN NE dd Ed КЛЕ 


AEN | 


| Туре | 


Oo MM 


“ 72 


| Туре | 


cgm bia thm1 cfg 


Field Name Type | Set/Cle | Reset Description 
ar Value 
9:24 [RO [NA |o [Red — | 
еј [NA o [Reed — 


cgm bia thm1 do |[17] RW NA clktop cgm bia thm1 doze en: enable 
ze en or disable this clock when doze mode, 
default: disable 


Deme: је mo [а —]9 је — — — — 
Lewes — [пы [Ro [А [о аме 
meme [mu [o qw e mee — 


cgm bia thm1 sel clktop сут bia thm1 sel: clk bia thm1 
source , 0: 104m, default: 1'hO 
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5.30.1.22 clktop_cgm_sp_i2c0_cfg 


ИЕ OEE EE EEE 


Шш | = 


Reserved 


cgm_sp_i2c0_cfg 


Field Name Type | Set/Cle | Reset Description 
аг Value 
req |Ro [NA СЕНЕН ІС: | 
еј ја |o [Reseed | 


сат sp і2с0 дог | [17] RW NA clktop cgm sp і2с0 доғе en: enable 
e en or disable this clock when doze mode, 
default: disable 
пој [Ro ја |o |Нөме | 


ese: [пы [mo ја — [o — | Resemes — — — — — —| 
елеч fma [no [WA р |Resemes — — — — — — 


сат sp і2с0 sel [2: 0] RW NA 0х1 clktop cgm sp. i2cO sel: clk sp i2cO 
source , 0: rco 4m, 1: 26m aon, 2: 
rco 100m, 3: 48m, 4: 51 2m, 5: 
153 6m, default: 3'h1 


5.30.1.23clktop cgm sp i2c1 cfg 


0x00000070 сат sp i2c1 cfg(0x00000001) clktop cgm sp i2c1 cfg 


Reserved Reserved 


V0.3 Spreadtrum Communications, Inc., Confidential and Proprietary 982 of 2330 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


EP SPREADTRUM | 5С9853ІЧА Device Specification 


ви | по | та | па | па ЕС С С С С СЗ С СЗ Е Е СИ ИСО 
ІСІГІ О ООО О ШЕН eo 
LTNERKRERERERERERERERES 


сат sp і2сі си 


Field Name Type | Set/Cle | Reset Description 
ar Value 
req |Ro [NA [o [Reed  — — ^ 
еј [NA o [Reed — 


сат sp і2с1 дог | [17] RW NA clktop cgm sp i2c1 doze en: enable 

e en or disable this clock when doze mode, 
default: disable 

ug јо [NA fo [Resened — | 


ese: [пы [mo ја — [o freona — — — — — — 
eme: — m3 јо [а [о [ее — — — — — 


сат sp і2сі sel [2: 0] RW NA 0х1 clktop сат sp i2c1 sel:clk sp i2c1 
source , 0: rco 4m, 1: 26m aon, 2: 
го. 100m, 3: 48m, 4:51 _2m, 5: 
153 6m, default: 3'h1 


5.30.1.24 clktop_cgm_sp_spi_cfg 


| 0х00000074 | cgm_sp_spi_cfg(0x00000000) | clktop_cgm_sp_spi_cfg | cgm sp spi cfg 


Ге EIER 


AE 


RRIJEIEIEJEREIERERERERERERERERERES 
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| Туро — « 5.2 ~ __ 
L3 o) o |:  ЕНЕШЕШ 


cgm_sp_spi_cfg 


Field Name Type | Set/Cle | Reset Description 
аг Value 
req |Ro [а СЕНЕН ІС: | 


cgm_sp_spi_doze | [17] RW NA clktop_cgm_sp_spi_doze_en: enable or 

_еп disable this clock when doze_mode, 
default: disable 

cgm_sp_spi_pad_ | [16] clktop cgm sp spi pad sel: clock 

sel xl from pad, high active, default: 


cgm sp spi div ш 8] RW NA clktop_cgm_sp_spi_div: clk_sp_spi = 
clk_src/(div +1), default value = З 0 
ma [m [а fo __| ЕЕ 


cgm_sp_spi_sel [2: RW NA clktop cgm sp. spi sel: clk sp spi 
source , 0: 26m aon, 1: 96m, 2: 
rco 100m, 3: 128m, 4: 153 6m, 5: 
192m, default: 3110 


5.30.1.25 clktop сат ap hs spi cfg 


0x00000078 сат ар hs. spi cfg(0x00000000) је te spi_c 


ШЕ pelee e ee e 


B | | 


| Type | 


h h 
E å Reserved ше = s-spi-di Reserved Ае ы 
_spi_sel 
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cgm_ap_hs_spi_cfg 


Field Name Type | Set/Cle | Reset Description 
ar Value 
9:24 [RO [NA fo [вм | 
gate |Ro [NA [o [Resened | 


cgm ap hs spi d | (17) RW NA clktop cgm ap hs spi doze en: 

оге en enable or disable this clock when 
doze mode, default: disable 

cgm ap hs spi p |[16] RW NA clktop cgm ap hs spi pad sel: clock 

ad sel source from pad, high active, default: 
T'ho 


Lese: [mst јао ја Гр је 


cgm ap hs spi di | [10: 8] RW NA скор сат ap hs spi div: 
V сік ap hs spi! = ск src/(div +1), default 
value = 3'hO 


па ро [а fo [шее — — 

сат ap hs spi 5 | [1:0] RW NA скор сот ap hs spi set: 

el clk ар hs_spi source , 0: 26m_aon, 1: 
96m, 2: 153 6m, 3: 192m, default: 2'һ0 


5.30.1.26 clktop cgm aon i2c cfg 


0x0000007C сат aon i2c cfg(0x00000001) clktop cgm aon i2c cfg 


| вт | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | zt | 20 | 19 | vo | 17 | 16 | 


- | 


тре Бл 
Гео SS Ба БЕДЕЛ КІ ЕЕЕ LET ЕЕ 
ШІНЕНЕЛЕЛЕЛЕШЕЛЕЛЕЛЕДЕЛЕЛЕНЕНЕЛЕНЕН 


Reserved Reserved cgm_aon_i2c_sel 


cgm_aon_i2c_cfg 
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LL po oS 
essi ЕО ИИ СИ СИ И 
еее ЕЕ [o |А о јата | 


cgm_aon_i2c_doz = RW NA clktop cgm aon i2c doze en: enable 
e en or disable this clock when doze mode, 
default: disable 


еј јо [а б јама | 
еее fsa [Ro ја о јата | 
еее је Ro ја бо јата | 


cgm aon i2c sel [2: RW NA 0х1 clktop_cgm_aon_i2c_sel: clk_aon_i2c 
source , 0: rco 4m, 1: 26m aon, 2: 
rco 100m, 3: 48m, 4: 51 2m, 5: 
153 6m, default: 3'h1 


5.30.1.27 clktop cgm avs cfg 


BCHEIEIEIEIE2EJEJEJEJEIEIEREREIERES 


avs 
о Е Е B: 


| Type | 


s emen EN EN ee ЕЕЕ 
| e [use |1з | 12 | п | пој о Је у | e[s|a[s2 |!| о] 


cgm avs s 


Reserved Reserved el 


= [> (о ере Ре ОС ОС О ОС ОС ОСЗ 5 


cgm_avs_cfg 


Field Name Type | Set/Cle | Reset Description 
ar Value 
Guzq [Ro [NA fo [ею | 
gate |Ro [NA fo [Reed | 


cgm avs doze en | [17] RW NA clktop cgm avs doze en: enable or 
disable this clock when doze mode, 
default: disable 


Deer јо јо [а [б ]Reews —— — — — —] 
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eme: [пыз [о [WA [0 — Ress | 
eme: [tai јо ја р — |Resemes — — — — — — 


cgm avs sel [1: 0] RW NA clktop cgm avs sel: clk avs source , 0: 
26m aon, 1: 48m, 2: 51 2m, 3: 96m, 
default: 210 


5.30.1.28 clktop cgm dap cfg 


сат dap. cfg(0x00000001) clktop cgm dap cfg 
| Bit |31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16-. 


cg 
ч Res 
Reserved Reserved 5 егу 
_do 
ed 
ze_ 
en 
| по 


ШІНЕНЕЛЕЛЕЛЕШЕЛЕЛЕЛЕЛЕЛЕЛЕНЕНЕЛЕНЕН 


cgm_dap_cfg 


Field Name Type | Set/Cle | Reset Description 
аг Value 
req |Ro [NA fo [Resened | 


cgm_dap doze е | [17] RW NA clktop cgm dap doze en: enable or 
n disable this clock when doze mode, 
default: disable 


ewe: — [пы [mo ја — [o freo — — — — — — 
eme: — us [no [а [о [ее — — — — — — 


cgm dap sel [2: 0] RW NA 0х1 clktop_cgm_dap_sel: clk_dap source , 0: 
rco_4m, 1: 26т аоп, 2: rco_100m, 3: 
76_Вт, 4: 128m, 5: 153_бт, default: 
3'h1 
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5.30.1.29 clktop cgm dap mtck cfg 
| стар тик fg xo0000000) | Мор сот дар mice Шш тін тіск с 


БЕДЕ сат ШЕГІНЕН cfg(0x00000000) 


ESSE 


- = [=| | 


| ви [use [аз | 12 | п | пој o Је у [е |5|4|з|2 |!| о 


Reserved Reserved 


веза [o [о 111111515] 


cgm_dap_mtck_cfg 


Field Name Type | Set/Cle | Reset Description 
ar Value 
9:24 |Ro [NA fo [Reed — | 
aim | ко [NA o је —  — OO 


cgm dap mtck pa | [16] RW NA clktop cgm dap mtck pad sel: clock 
d sel source from pad, high active, default: 
1'hO0 
mes [Ro [NA o [Reed — _ 
mq [m [NA |o [Ree — | 


5.30.1.30 clktop сат ts cfg 
| 0x0000008C | cgm ts cfg(0x00000001) | сІкіор сот 15 сід | cgm ts cfg 


шю ш E a nna ERES en 


cg 
m t | Res 
Reserved Reserved s d erv 
oze ed 
_en 
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КСС 0000 че је 


cgm_ts_cfg 


Field Name Type | Set/Cle | Reset Description 
ar Value 
req |Ro [NA fo [aeea OOo o y 
ata [вом СЕНЕН ІС: ___________ 


cgm_ts_doze_en [17] RW NA clktop cgm ts doze en: enable ог 
disable this clock when doze mode, 
default: disable 


Lese: је јо ја б еее —  — — — —À 
ewe: — [пы [mo [аА — [o freona — — — — — — 
eme: ја јо [а — [o — |Resemes — — — — — — 


cgm ts sel [1: 0] RW NA 0х1 clktop_cgm_ts_sel: clk_ts source , 0: 
32k, 1: 26m aon, 2: 128m, 3: 153 6m, 
default: 2'h1 


5.30.1.31 clktop cgm rfti sbi cfg 
| 0х00000090 | cgm_rfti_sbi_cfg(0x00000000) | скор сат rfti sbi сто | сат | | скор сат rfti sbi сто | | sbi cfg 


Бета аата еру 


| 


| Туре | 


cgm rfti sbi cfg 
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LL poo 7 
essi Е ИИ СИ СИ — — — ——— 
еее паза [o ја о [ее — | 


сат rfti sbi doze = RW NA clktop cgm rfti sbi doze en: enable ог 
en disable this clock when doze mode, 
default: disable 


emer — us јо [а бо јама | 
еземеа па [Ro ја — o [ее — | 
еземеа [ira [Ro [л бо [шее — | 


сат НИ өрі sel [2: 0] RW NA clktop cgm rfti sbi sel: clk rfti sbi 
source , 0: 26m aon, 1: 48m, 2: 51 2m, 
3:76.8, 4: 96m default: 2'hO 


5.30.1.32clktop cgm rfti1 xo cfg 


0x00000094 сат НИТ xo cfg(0x00000000) clktop сат rífti1 xo сід 


| Type | 


| Туре | 


сат НН xo сід 


Field Name Type | Set/Cle | Reset Description 
ar Value 


emer јемјо [а ј Rees — — | 


esmes [esta [no ја фр јама 


сат rfti xo доғе | [17] RW NA clktop cgm rfti xo doze en: enable or 
. еп disable this clock when doze_mode, 
default: disable 
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[тәме је [о ја Гр вее 
Tene јато ја оао 


ewe: |1 [no ја р — |Resemes — — — — — — 


сат rfti xo sel RW NA скор сат rfti xo sel: clk rfti xo 
source , 0: 26m aon, default: 1'hO 


5.30.1.33clktop cgm rfti1 Ith cfg 
0x00000098 сат rfti1 Ith cfg(0x00000000) clktop сат rfti1 НП сї 


-e = J= | 


а ОСЗ ОС РГ ОСЗ ОСЗ | СЗ ОСЗ ГТ 


"| ВВ 


Е о СЗ С ОС О О ОЗ ОСЗ ОС ОС О О ОЗ ОСЗ |] 


cgm 1 Ith cfg 


Field Name Type | Set/Cle | Reset Description 
ar Value 
rem |Ro [а o ем  — 
еј [NA o [Reed — 


сат 11 Ith doze | [17] RW NA скор сат НИТ Ith doze en: enable or 
_ еп disable this clock when doze mode, 
default: disable 


кэме је [RO [NA б ]Peened — — — — — 
еме [ив [Ro [а fo [Меш — — — — — — 
Demi _ [m [Ro [а o је 


сат НИ Ith sel RW NA скор сат НИТ Ith sel: clk rfti1 Ith 
source , 0: 26m aon, default: 1'hO 
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5.30.1.34 clktop сот rfti2 xo cfg 


Cen [Do p [s [7 [2 [= [а [5 [2 7 | » [о [18 [v [| 


I | 


| Туре | 


ATI. : 


E 


сат rfti2 xo сід 


Field Name Type | Set/Cle | Reset Description 
ar Value 
9:24 [RO [NA fo [вм — | 
еј [NA o [ма — 


сат rfti2 хо doze | [17] RW NA clktop cgm rfti2 xo doze en: enable or 

en disable this clock when doze mode, 
default: disable 

ug [no [а o Reed —  — 


Lewes [nsa [Ro [А [о ]Pesenes — — — — —— 
eem [m [Ro [а fo |нәме oooO 


сат rfti2 xo sel RW NA clktop cgm rfti2 xo sel: clk rfti2 xo 
source , 0: 26m aon, default: 1'hO 


5.30.1.35 clktop сат rfti2 Ith сї 


0x000000A0 cgm rfti2 Ith cfg(0x00000000) clktop сат rfti2 Ith сід 


Reserved Reserved 
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КЕЙ 


сот rfti2 Еһ cfg 


Field Name Type | Set/Cle | Reset Description 
ar Value 
req |Ro [NA [o [ем — 
еј [NA o [вм — — O O 


сат rfti2 Ith doze | [17] RW NA clktop сат rfti2 Іп doze en: enable or 

en disable this clock when doze mode, 
default: disable 

mg [n [NA fo [Reed O  —- 


esee: [пз [no [А — [o freona — — — — — — 
eme: — un јо [а — [o — [ее — — — — — — 


сат rfti2 Ка sel RW NA скор сат rfti2 Ith sel: ск rfti2 Ith 
source , 0: 26m aon, default: 1'hO 


5.30.1.36 скор сат Ivdsrf cali сї 


кщ сат | | сат Мави cali_cfg(0x00000000) = cali | сат Мави cali_cfg(0x00000000) ПБ и сат, aa cali 


а атара eee 


ЕЕЕ | 


DE 
EN : EN 
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00 


E 


сат lvdsrf cali cfg 


Field Name Type | Set/Cle | Reset Description 
ar Value 
ај [NA [o је  — 
еј [NA o [Reed — — O 


сат lIvdsrf сай а | [17] RW NA clktop сат lIvdsrf cali doze en: enable 

оге en or disable this clock when doze mode, 
default: disable 

пој [Ro ја |o |Нөме | 


eme: [пы [no [А — [o — |Resemes — — — — — — 
eme: — un [mo ја — [o — [еш — — — — — 


сат lvdsrf cali s RW NA скор сат lvdsrf cali sel: 
el clk_lvdsrf_cali source , 0: 26m aon, 
default: 1'hO 


5.30.1.37 clktop cgm mdar chk cfg 


БЕДЕ сат | | com _mdar chk_cfg(0x00000000) chk едт та chk_cfg(0x00000000) —— d xa ш =н епк с 


Баланы кү et oleae 


- 55 


| ви |15|14 | 13 | 12 | п | пој о [ет [е [о |4 [з [211 lo | 
сд 


Reserved Reserved 
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cgm_mdar_chk_cfg 


Field Name Type | Set/Cle | Reset Description 
аг Value 
rem |Ro [NA fo [ве | 
ata) [Ro ја |o [Reseed | 


cgm_mdar_chk_d | [17] RW NA clktop_cgm_mdar_chk_doze_en: enable 

oze_en or disable this clock when doze_mode, 
default: disable 

ma [Ro ја |o [Reseed | 


ese: [пы [mo ја оао 
желе |1 [mo ја [o — | Resemes — — — — — 


cgm mdar chk se RW NA clktop cgm mdar chk sel: 
| ск mdar chk source , 0: 26m aon, 
default: 1'hO 


5.30.1.38 clktop сат гсо100т ref cfg 


0x000000AC cgm_rco100m_ref_cfg(0x00000000) clktop : и ‚т СТЕ! 


ШЕ EE Ed EES EE EI 


| 


| Туре | 


EE e Е (Ел Ел Ел p Бл ка 
| ви [us [а [аз [ 2 | rr [зо | o | e | v [e| s [аз 2 |t 


ос 


е [= 
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| те | 
| Reset | (1:15) ОКО ЕНЕ ИЕНЕН | 


cgm_rco100m_ref_cfg 


Field Name Type | Set/Cle | Reset Description 
аг Value 
req |Ro [а fo [вм | 
gata [RO [NA fo [ма | 


cgm_rco100m_ref | [17] RW NA clktop_cgm_rco100m_ref_doze_en: 
_doze_en enable or disable this clock when 
doze_mode, default: disable 


Lese: — [ns [бо ја Гр је CS 
ese: [пы [о ја оао 
eme: — un [mo [а [o је 


сат іс0100т ref RW NA clktop_cgm_rco100m_ref_sel: 
_ sel clk_rco100m_ref source , 0: 2m aon, 
default: 1'hO 


5.30.1.39 скор сот гсо100т fdk сід 


ЕСЕЙ сат | | от тсотоот fdk-cf(@x00000000) — | fdk | от тсотоот fdk-cf(@x00000000) — 


тата RSE a sede тте 


Te 


ee eom rco100m_fd 
а ща 


E 


n 


Reserved 


Е ERN Е 


ТТ ЕЕ СО 
_ м 
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cgm_rco100m_fdk_cfg 


Field Name Type | Set/Cle | Reset Description 
ar Value 
9:24 [RO [NA fo [вм | 
gata |Ro [NA [o [ма | 


cgm_rco100m_fdk | [17] RW NA clktop_cgm_rco100m_fdk_doze_en: 
_doze_en enable or disable this clock when 
doze_mode, default: disable 


еее је mo јкј рама _ 
Teena [nsa [о [А — o — ]Pesenes — — — — —— 
еј [Ro [а o — Rees — — — — — 


cgm_rco100m_fdk RW NA clktop_cgm_rco100m_fdk_sel: 
Sel clk_rco100m_fdk source , 0: rco 2m, 
default: 1'hO 


5.30.1.40 clktop сат djtag tck сї 


0x000000B4 сот djtag tck cfg(0x00000001) clktop_cgm e tck_cf 


ИЛИ EN dd БА 


> 


n 


p 


cgm djtag tck cfg 
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Field Name Type | Set/Cle | Reset Description 
ar Value 
req |Ro [NA fo [ва | 


cgm djtag tck do | [17] RW NA clktop cgm djtag tck doze en: enable 
ze en or disable this clock when doze mode, 
default: disable 


com- djtag_tck_pa | [16] clktop cgm djtag tck pad sel: clock 
| sel ш from pad, high active, default: 


emer СЕТ но [а о ]Resemes — — | 
mee ea qe qe 5 mem 


cgm djtag tck sel скор сат djtag. tck sel: ск djtag tck 
source , 0: rco 4m, 1: 26m aon, default: 
1'h1 


5.30.1.41 clktop cgm dap4 tck cfg 


0x000000B8 сат dap4 tck cfg(0x00000000) NKtop. сот ihe 


ИЛИ EN dd СА 


к Е 


| Type | 


Reserved Reserved 


cgm_dap4_tck_cfg 


Field Name Type | Set/Cle | Reset Description 
ar Value 


еее јемјо [а ј [кые | 


шені quem ја "o mem 7 


сат dap4 tck ра = скор сат dap4 tck pad sel: clock 
d sel source from pad, high active, default: 
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_______|' 70 | 
essi арава 


emer _ [тй Ro [NA [о [ее — — — —— 


5.30.1.42 сІкїор cgm sp ahb cfg 


cgm sp ahb cfg(0x00000001) сікіор сат sp апр сід 
нит а 


СС 


| Туре | 


Reserved a cgm_sp_ahb_sel 


| 
ПЕ О Е Е С С Е СЗ В И КЕНЕКЕЕВ 


cgm_sp_ahb_cfg 


Field Name Type | Set/Cle | Reset Description 
ar Value 
freseved ____| епа ја |o јето | 
С ЕТ ERU НИ c 


сат sp апр doze | [17] скор сат sp апр doze en: enable or 
. еп disable this clock when doze_mode, 
default: disable 


езе ао [а јо [неее 


ПИ Г-ГЕ: И ER: c И 
cgm sp ahb div clktop cgm sp ahb div: clk sp ahb = 
сік src/(div +1), default value = 210 


кәе ја [n [а б је — — —— 


cgm sp ahb sel [2: 0] RW NA 0х1 clktop_cgm_sp_ahb_sel: clk_sp_ahb 
source , 0: rco 4m, 1: 26m aon, 2: 
rco 100m, 3: 96m, 4: 128m, 5: 153 6m, 
default: 3'h1 
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5.30.1.43clktop cgm sp tmr сід 


та а Го а о тая [ев Г e 


СС 


cgm_sp_tm 
r_sel 


БЕ NM 


Reserved Reserved 


cgm_sp_tmr_cfg 


Field Name Type | Set/Cle | Reset Description 
ar Value 
9:24 [RO [NA fo [вм | 
ata |Ro [NA fo [Resened ____________ 


cgm_sp_tmr_doze | [17] RW NA clktop_cgm_sp_tmr_doze_en: enable or 
_еп disable this clock when doze_mode, 
default: disable 
ug [no [а o [жее — — —  - 


Lewes [ив [Ro [А [о аме 
еме ја јо [а o — Rees — — — — — — 


cgm sp tmr sel [1: 0] RW NA 0x2 скор сат sp tmr sel: ск sp tmr 
source , 0: rco 4m, 1: rco 25m, 2: 
26m aon, default: 2'h2 


5.30.1.44 clktop сот det 32k сї 
| 0x000000C4 | cgm_det_32k_cfg(0x00000000) | clktop сот det 32k cfg | cgm t | clktop сот det 32k cfg | | 92k сід 


ЕВЕ ЕТЕ ШО 


E | 
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за 
ы 


= 


cgm_det_32k_cfg 


Field Name Type | Set/Cle | Reset Description 
ar Value 
req |Ro [а fo воа 


cgm det 32k doz | [17] RW NA clktop cgm det 32k doze en: enable 

e en or disable this clock when doze mode, 
default: disable 

ug [RO [NA fo Reed — | 


ewe: [пы [mo ја — [o — |Resemes — — — — — — 
eme: — un јо [а [o — [еш — — — — — 


cgm det 32k sel RW NA clktop cgm det 32k sel: clk det 32k 
source , 0: rco 4m, default: 1'hO 


5.30.1.45 clktop сат рти сід 
| 0х000000С8 | сат pmu cfg(0x00000000) | clktop_cgm_pmu_cfg | cgm_pmu_cfg 


ЕСЕ a ee 


"иса. 


cgm_pmu_ 


Reserved Reserved el 


V0.3 Spreadtrum Communications, Inc., Confidential and Proprietary 1001 of 2330 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


EP SPREADTRUM | 5С9853ІЧА Device Specification 


| Туро ос = | 
| Reset (5:10. 7 (0: || | [|| › |: | 


cgm_pmu_cfg 


Field Name Type | Set/Cle | Reset Description 
аг Value 
req |Ro [а СЕНЕН ІС: | 
gate |Ro [NA fo [ем | 


cgm_pmu_doze_e | [17] RW NA скор сат pmu doze en: enable or 
n disable this clock when doze mode, 
default: disable 


Lese: је јо ја Гр [кее o — — — —À 
ese: [пы [mo [А — [o freona — — — — — — 
eme: — mz јо [а — [o — [ее — — — — — — 


cgm pmu sel [1: 0] RW NA clktop cgm pmu sel: clk pmu source , 
0: 32k, 1: rco 4m, 2: 4m aon, default: 
2'h0 


5.30.1.46 clktop cgm debounce cfg 


| oxooooooce | сат : | com _debounce_cfg(0x00000003) } com _debounce cfg(xo0000003) = БЕТА сыны с 


Ы ата ере е eto ee aT 


ЕЕ 


cgm_debounce_cfg 
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Field Name Type | Set/Cle | Reset Description 
ar Value 
req |Ro [NA fo [вм | 
ate |Ro [NA [o воа 


cgm debounce d | [17] RW NA clktop cgm debounce doze en: enable 
оге en or disable this clock when doze mode, 
default: disable 


Lese: је је ја Гр — [Rewewes — — — — —À 
ese: — [пы [mo ја — [o freona — — — — — — 
eme: — mz јо [а — [o еее 


cgm debounce se | [1: RW NA 0x3 clktop cgm debounce. sel: 

| clk_debounce source , 0: 32k, 1: 
rco_4m, 2: rco_25m, 3: 26m_aon, 
default: 2'h3 


5.30.1.47 clktop cgm functest cfg 


сат functest cfg(0x00000000) clktop cgm functest cfg 
weg ы 


as 


| Туре | 


Reserved Reserved 


cgm_functest_cfg 


Field Name Type | Set/Cle | Reset Description 
ar Value 


eei ea ја Гр име 


ее [ten [RO ја — [o — |Resemes — — — — — — 


cgm functest pad | [16] RW NA clktop cgm functest pad sel: clock 
_ sel source from pad, high active, default: 
1'һ0 
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Геене “шең [Ro [NA [9 (не | 


Teena [io [о ја [бо О 


5.30.1.48 clktop cgm дри ts сід 


cgm gpu ts cfg(0x00000001) сікіор сот ари ts сід 
| Bit | зи | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 19 | 18 | 17 | 16 


СЕС 


тре CI 
Eid а аи ара a ара > 
ШІНЕЛЕЛЕЛЕЛЕШЕЛЕЛЕНЕЛЕЛЕЛЕНЕНЕЛЕНЕН 


сот gpu t 
S sel 


у БЕТІН 
Peel PPP PPP PPP) || 


Reserved Reserved 


cgm_gpu_ts_cfg 


Field Name Type | Set/Cle | Reset Description 
ar Value 
rem |Ro [NA овоа 
ate |Ro [NA о воа 


cgm gpu ts doze | [17] RW NA clktop cgm gpu ts doze en: enable or 

en disable this clock when doze mode, 
default: disable 

пој [Ro ја |o [Reseed — 


ese: [пы [mo [А — [o — |Resemes — — — — — — 
eme: — mz јо [а — [o — [ее — — — — — 


сат дри ts sel [1: 0] RW NA 0х1 o dop. cgm_gpu_ts_sel: clk_ts source , 
0: 32k, 1: 26m aon, 2: 128m, 3: 
153 6m, default: 2'h1 


5.30.1.49 clktop сат bia Ірахі cfg 


0x000000D8 сат bia Њах! cfg(0x00000000) аны а NÉ 
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Reserved Reserved 


n 


| 


E 


cgm bia lbaxi cfg 


Field Name Type | Set/Cle | Reset Description 
ar Value 
9:24 [RO [NA fo [ве — | 
gata |Ro [NA СЕНЕН ІС — — 


сат Ба Бах do | [17] RW NA скор сат bia Бах doze en: enable 

ze en or disable this clock when doze mode, 
default: disable 

ug [no [а o Reed —  — —  -— 


кемеа [nsa [Ro [А |o Tresen — — — — —— 
Deed [mr [Ro [а o [Меш — — — — —— 


сат bia Бах sel RW NA скор сат bia фах sel: ск bia |Бах! 
source , 0: 312m, default: 1'hO 


5.30.1.50 сіКіор сат bia ic cfg 


и Ги so [= D o [5 [55 2 | 6 [2 [7 | » | о [те [15] 


cg 
m_ Res 
Reserved Reserved bia erv 
_ic_ ed 
doz 
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= 


cgm bia ic cfg 


Field Name Type | Set/Cle | Reset Description 
ar Value 
req |Ro [NA [o [ве —— — ^ 
en Е ЗИ ERN Lc RR 


сат. bia ic doze | [17] clktop cgm bia ic doze en: enable or 
disable this clock when doze mode, 
default: disable 

[mew ја јо ра o [ее 


ese: [пы [mo ја — [o freona — — — — — — 
eme: — un [no [а — [o — [ее — — — — — — 


cgm bia ic sel RW NA clktop cgm bia ic sel: clk bia ic 
source , 0: 104m, default: 1'hO 


5.30.1.51 clktop cgm bia 26m cfg 


ELTE cgm | сат bia 28m _cta(0x00000000) = | 26m сат bia 28m _cta(0x00000000) = ek ЫЫ ма Aom et 


EDS 


ИЕ | 


| Туре | 


s ea eR EN EN ER n e caen n СЕҢДЕ: 
ви | 15 | 1а | 1з | 12 | п зо [о | ге | у | о | 5 | 4 | з [2 | 
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- и 


cgm_bia_26m_cfg 


Field Name Type | Set/Cle | Reset Description 
ar Value 
req |Ro [NA fo [ве | 
gata |Ro [NA fo [Resened ___________ 


cgm_bia_26m_doz | [17] RW NA clktop cgm bia 26m doze en: enable 

e en or disable this clock when doze mode, 
default: disable 

пој [Ro ја |o је  —  - | 


Teena [пы [mo [аА — [o freona — — — — — 
mee en je qe o НИ 


cgm bia 26m sel clktop сут bia_26m_sel: clk_bia_26m 
source , 0: 26m aon, default: 1'hO 


5.30.1.52 скор сат bia 32k cfg 
0x000000E4 cgm_bia_32k_cfg(0x00000000) clktop_cgm_bia_32k_cfg 


ЕМ ЕШ ЕЕЕ eee БЕ 


-E Reserved Reserved = 


| Туре | 


ка 
кү у о у o  @ 
сорта = || [2] [о 


=- = l= 


EO  — с 
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Reset | о јо о | о [о [о [о [о [о [о [оо (о [о [оо 


cgm bia 32k cfg 


Field Name Type | Set/Cle | Reset Description 
ar Value 
req |Ro [NA [o је  —  — 
gata |Ro [NA o [ем —  — O 


сат bia 32k дог | [17] RW NA скор сат bia 32k doze en: enable 
e en or disable this clock when доғе mode, 
default: disable 


Lese: је је ја [0 — Rem —  — — — — 
eme: — [пы [mo ја [о [еее — — — — — — 
eme: је [mo ја — [o — |Resemes — — — — — — 


сат bia 32k sel RW NA скор сат bia 32k sel: ск bia 32k 
source , 0: 32k, default: 1'hO 


5.30.1.53clktop cgm analog apb cfg 


ETE cgm ШЕРДІ | apb cfg(0x00000001) 


ears erst eo ee 


пи | = 


ШЕРДІ ДЕ ЫҚ cgm analog ары 
ur aedi 


cgm analo 
9 apb sel 


Reserved Reserved 


ЕГИ [EST ИГЕ 
L3NREREREREREREREREREREREREREREN 


сат analog apb cfg 


Field Name Type | Set/Cle | Reset Description 
аг Value 
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ewe: _____| за ја Гр — meses — — — — — 
Lese: [tester [RO ја — [o [еен — — — — — — 


cgm analog apb | [17] RW NA clktop cgm analog apb doze en: 
doze en enable or disable this clock when 
doze mode, default: disable 


кые је mo ја o СИ 
Teena ја [о ја — [o freona ooo 
eme: — mz јо ја р — |Resemes — — — — — — 


сат analog apb | [1:0] RW NA 0х1 clktop_cgm_analog_apb_sel: 
sel clk_analog_apb source , 0: rco_25m, 1: 
26m aon, 2: 48m, default: 2'h1 


5.30.1.54 clktop cgm io apb cfg 


0x000000EC cgm io apb cfg(0x00000001) clktop сат io apb сід 


ни аии ен и 


d-l- 


n 
Tie e e 
1 TTE ЕСІ” ЕЗ 
ICHEEIEIEIEREIERERERERERERERERENKE 


cgm io ap cgm io ap 
R 
b. div esorved b_sel 


| e [e| e [v 
[к= [ о (па а и | о По а ОС и а О | | 


cgm_io_apb_cfg 


Field Name Type | Set/Cle | Reset Description 
ar Value 
rem |Ro [NA СЕНЕН ІС: | 
gata |Ro [NA fo [Resened | 


Reserved 


сат io арб doze | [17] RW NA clktop cgm io apb doze en: enable or 

en disable this clock when doze mode, 
default: disable 

пој [Ro ја |o [Reseed — 

msi [Ro ја fo |Reewd  — | 
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cgm io apb div RW NA скор сат io арр div: сік io арб = 
clk_src/(div +1), default value = 210 


кые ја [n ја б је  —  —] 


cgm io apb sel [1: 0] RW NA 0х1 clktop cgm io apb sel:clk io apb 
source , 0: rco 25m, 1: 26m aon, 2: 
48m, default: 2'h1 


5.30.1.55 clktop сат dphyO ref сід 


0x000000F0 cgm_dphy0_ref_cfg(0x00000001) 


| - | = 


| Type | 


- = | =| 


| Туре | 


clktop_cgm_dphy0_ref_c 
fg 


cgm dphyO ref cfg 


Field Name Type | Set/Cle | Reset Description 
ar Value 
EET Em pm Г ШЕ | ни 


cgm_dphy0_ref_d = DNE cgm dphyO ref doze en: enable 
оге en or disable this clock when doze mode, 
default: disable 
eseve ја јо [NA 0  Reewd —  — 


ese: [пы [mo ја — [o freona — — — — — — 
эме _ [тп [о [wa [с ее 
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cgm_dphy0_ref_s RW NA 0х1 clktop_cgm_dphy0_ref_sel: 
el clk dphyO ref source , 0: 19 2m, 1: 
26m aon, default: 1'h1 


5.30.1.56 clktop сат dphy1 ref cfg 


clktop ш M ref c 


0x000000F4 cgm_dphy1_ref_cfg(0x00000001) 


ИПИЕЛЕЛЕЛЕЗЕЗЕЗЕЗЕЗЕЗЕЗЕЗЕЛЕЗЕЗЕЗЕЗ 


- © | 


| Туре | 


-| = | = | 


| Type | 


cgm_dphy1_ref_cfg 


Field Name Type | Set/Cle | Reset Description 
ar Value 
21724 Eg үю и — — ——— 


сат арһу1 ref d = киш cgm_dphy1_ref_doze_en: enable 
оге en or disable this clock when doze mode, 
default: disable 


о сн И oL E 
eme: — un [no [а — [o — |неме — — — — — 


сат dphy1 ref $ RW NA 0х1 clktop_cgm_dphy1_ref_sel: 
el clk_dphy1_ref source , 0: 19 2m, 1: 
26m aon, default: 111 
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5.30.1.57 clktop_cgm_usb2_ref_cfg 


коа сат | | egm_usbe_rettg(0x00000000) ref ШЕЙІН э ы ише — usb2 ref cf 


asap 


JE | 


= 


LII 


= 


cgm_usb2_ref_cfg 


Field Name Type | Set/Cle | Reset Description 
ar Value 
9:24 [RO [NA fo fasea | 
gate |Ro [NA о [Resened — 


cgm usb2 ref do | [17] RW NA clktop cgm usb2 ref doze en: enable 

ze en or disable this clock when doze mode, 
default: disable 

па [no [а o [жее — — —  - 


Lewes __ [пы [Ro [А [о ]Pesenes — — — — —— 
eem [mr [Ro [а [о Rees — — — — —— 


сат usb2 ref sel RW NA clktop cgm usb2 ref sel: clk usb2 ref 
source , 0: 19 2m, default: 1'hO 
5.30.1.58 скор cgm сѕі0 rxdfe cfg 


0x000000FC сат сві0 rxdfe cfg(0x00000000) LU LL 


Lese qp epe deeem Desde Je re de Js se pe ds E] 
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8E o | 


| Туре | 


з= ттт 
| 


ЕН ЕЛ s ee ЕДЕ А c EE E Ig 


- д 


cgm csiO rxdfe cfg 


Field Name Type | Set/Cle | Reset Description 
ar Value 
ата [Ro [NA fo еа — — 
gata [RO [NA fo [Red — | 


сат csiO rxdfe d | [17] RW NA clktop сат csiO rxdfe doze еп: 
о2е en enable or disable this clock when 
doze mode, default: disable 
ug [mo [NA o је — 


еземеа јевјо [а о Rees — — — — — — 
Teena [тп [Ro [л [о [еей — — — — — 


сат csiO rxdfe s RW NA скор сат csiO rxdfe sel: 
el ск csiO rxdfe source , 0: 192m, default: 
ТО 


5.30.1.59 clktop cgm csi1 rxdfe cfg 


clktop e d rxdfe 


0x00000100 cgm_csi1_rxdfe_cfg(0x00000000) 


ИТИЕЛЕЛЕЗЕЗЕЛЕЗЕЗЕЗЕЗЕЗЕЛЕЗЕЗЕЗЕЛЕЗ 


-“_= | =} 
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| Type | 


cgm_csi1_rxdfe_cfg 


Field Name Type | Set/Cle | Reset Description 
аг Value 
req |Ro [NA [o [ва | 
еј [NA |o је | 


сат со rxdfe d | (17) RW NA clktop_cgm_csi1_rxdfe_doze_en: 

oze_en enable or disable this clock when 
doze_mode, default: disable 

ug [no [а fo ООО 


Teena [пы [mo ја оао 
ее [хп [mo [а [о |Resemes — — — — — — 


сат csii rxdfe 5 RW NA clktop сат csi1 rxdfe sel: 
el clk_csi1_rxdfe source , 0: 192m, default: 
ТО 


5.30.1.60 clktop cgm csi2 rxdfe cfg 


0x00000104 cgm csi2 rxdfe cfg(0x00000000) clktop ы "ud rxdfe 


ИПИЕЛЕЛЕЛЕЗЕЗЕЗЕЗЕЗЕЗЕЗЕЛЕЛЕЗЕЗЕЗЕЗ 


- = [= | 


wel] 
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| позе | о | о | о | о | о| о | о | о | о| о | о | о | о | о | о | о 
| ви |15 | 14 [аз | 12 | зо [о Је у | о |5|4|з|>2 |!| о] 


E 


E 


cgm csi2 rxdfe cfg 


Field Name Type | Set/Cle | Reset Description 
ar Value 
rem |Ro [NA [o [ве  — — ^ 


cgm csi2 rxdfe d | [17] RW NA clktop cgm csi2 rxdfe doze en: 
оге en enable or disable this clock when 
doze mode, default: disable 
ug [no [NA o је —  — 


eme: [пы [mo ја [o аме — — — — — — 
eme: — un [no [а — [o је 


cgm csi2 rxdfe s RW NA clktop cgm csi2 rxdfe sel: 
el clk_csi2_rxdfe source , 0: 192m, default: 
180 


5.30.1.61 clktop cgm wcdma cfg 


| 0х00000108 | сат wcdma cfg(0x00000001) | clktop сот wcdma сід | сат ! | clktop сот wcdma сід | | Cig 


œ alalatai letele ССКА 


СЕС 


| Туре | 


E в 
ви | по | та | па | 2 | о | » | | е | | | е 


Reserved Reserved 
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cgm_wcdma_cfg 


Field Name Type | Set/Cle | Reset Description 
ar Value 
rea |Ro [NA fo [вм | 
ata [о [NA fo [Resened OOOO y 


cgm_wcdma_doze | [17] RW NA clktop_cgm_wcdma_doze_en: enable or 
_еп disable this clock when doze_mode, 
default: disable 


кеме је Ro јкј — ]Pewnes —  — — — — 
емма [ив [Ro [а —]o |нәме — — — — — — 
еј [Ro [а fo [Меш — — — — — — 


cgm wcdma sel RW NA 0х1 clktop cgm wcdma sel: clk wcdma 
source , 0: 26m aon, 1: 153 6m, 
default: 1'h1 


5.30.1.62 clktop cgm wcdma wtlcp cfg 


ETT сат! | _ egm_wedma_wttep_cfg(0x00000000) — | _ egm_wedma_wttep_cfg(0x00000000) — КЕЕ Ае m E nue 


EE sets es ISI IIS edd 


ЕИ 


| Type | 


Reserved Reserved 


cgm wcdma wtlcp cfg 
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Field Name Type | Set/Cle | Reset Description 
ar Value 
Guzq [Ro [NA fo [Reseed | 
еј ја |o |Reewd | 


сат wcdma wtlcp | [17] RW NA сат wcdma wtlcp doze en: enable or 
_doze_en disable this clock when doze_mode, 
default: disable 


[esos Шш јо [а б јама | 
ема јаре ја о [ее | 
emer _ [тп [Ro [л о [шее | 
еземеа m ро [л —o — ]Reems — | 


5.30.1.63 сіКіор сат wcdma рирср cfg 


к сат ШЕЛ ИВ ШЕЛ ИВ cfg(0x00000000) Ce arr p is зу nud 


eee Ерен ае 


{= = 


Reserved Reserved 


cgm_wcdma_pubcp_cfg 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ena ІСІГІ no [WA [кееш — — — — — 


esee: [tester [mo ја — [o — |Resemes — — — — — — 
[сот исата puc [u7 mw ma — [o — eam мойта pubcp Sore en: erabi or 
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p_doze_en disable this clock when doze_mode, 
default: disable 
ma [Ro ја |o [ею | 


ewe: [пы [mo [аА оао 
еее — un [mo ја — [o — [еее — — — — — 
ewe: _ [п јо [а [б је 


5.30.1.64 clktop cgm aon cp apb cfg 


0x00000114 сат aon cp apb cfg(0x00000001) llus ie М apb 


Cw [a w= = Гая а s а Га Ся ] v] v [v ЕЈ 


ип | = 


Tipe wfe 
Gao арени ЕЕ nn n 
m Js | та | па | та | | пој • | | СЗ С СЗ Е | СЗ ИСО 


А, Fieserved сат aon cp арр _ 
p. apb div sel 


| е [e] e [m | 
rece | о (а а и и о По а ОС и а О ] 


сат aon ср арр cfg 


Field Name Type | Set/Cle | Reset Description 
ar Value 
req |Ro [NA fo је | 
gata |Ro [NA fo воа 


cgm aon cp apb | [17] RW NA clktop cgm aon cp apb doze en: 
. doze еп enable or disable this clock when 
doze mode, default: disable 


Reserved 


Lese: је [бо а Гр [ее CS 
esee: — [nsu [mo [А [o ее 


cgm aon cp apb RW NA clktop cgm aon cp apb div: 

. div clk aon cp apb = clk src/(div +1), 
default value = 210 

ms [n [NA [o [шее — — 
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cgm_aon_cp_apb : RW NA 0х1 clktop_cgm_aon_cp_apb_sel: 
_sel clk_aon_cp_apb source , 0: rco_4m, 1: 


26m_aon, 2: rco_100m, 3: 96m, 4: 
128m, 5: 153 6m, default: 3'h1 


5.30.1.65 сІкїор сот aon mdar apb cfg 


0x00000118 сат aon mdar apb cfg(0x00000001) сїкїор кет я, таа a 


оғы 


MET 


суп аоп_ cgm_aon_mdar_a 
Reserved mdar_apb_ Reserved 8 Р 
div b_sel 


ас Ғғ |Ms olONEREN 
L3 Ққ ай 


сат aon mdar арр ста 


Field Name Type | Set/Cle | Reset Description 
аг Value 
Guzq [Ro [NA fo је | 
еј л |o је | 


сат aon mdar a | [17] Вм МА скор сат aon тааг apb doze en: 
pb doze en enable or disable this clock when 
doze mode, default: disable 


Lese: је [о ја Гр meses ——  — — —À 
елеч — ја ја [о | Reseved — — — — — — 


cgm aon mdar a RW NA clktop сат aon тааг арб div: 

pb div сік aon mdar арр = ск src/(div +1), 
default value = 2'ћ0 

ел ЕТ (9 ШІ Ы |с 


сат aon mdar a | [2:0] скор сат aon тааг арб sel: 
pb_sel clk_aon_mdar_apb source , 0: rco_4m, 
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1: 26m aon, 2: rco 100m, 3: 96m, 4 


128m, 5: 153 бт, default: 3'h1 


5.30.1.66 clktop cgm aon pub apb cfg 


0x0000011C сат aon pub apb cfg(0x00000001) LL r 


wee Ee 


JE 


срт. воп р Reseed cgm_aon_pub_apb 
ub_apb_div _sel 


Lm e ПОС 


cgm aon pub apb cfg 


Field Name Type | Set/Cle | Reset Description 
ar Value 
req |Ro [NA [o је —— y 
ata |Ro [NA o [Reed — O 


cgm aon pub ap | [17] RW NA clktop cgm aon pub apb doze en: 
b doze en enable or disable this clock when 
doze mode, default: disable 


реса | 
esee: — nsu [mo ја [o — |Resemes — — — — — — 


cgm aon pub ap RW NA clktop cgm aon pub apb div: 
b div clk aon pub apb = clk src/(div +1), 
default value = 210 


ее ја [mo ја [s је —  — — — ——] 


cgm aon pub ap | [2:0] RW NA 0х1 clktop_cgm_aon_pub_apb sel: 

b sel clk aon pub apb source , 0: rco 4m, 1: 
26m aon, 2: rco 100m, 3: 96m, 4: 
128m, 5: 153 бт, default: 3'h1 
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5.30.1.67 clktop cgm ap mm cfg 


ИТИЕЕЛЕЛЕЗЕЗЕЛЕЗЕЗЕЛЗЕЗЕВЕЛЕЛЕЗЕАКЗ 


СС 


сат арт 
m div 


еј ле „ E е — 
LTIERESESESENERENENEEESEEESESENEN 


сат ap mm cífg 


Field Name Type | Set/Cle | Reset Description 
ar Value 
9:24 [RO [NA fo [вм — | 
еј [NA o [Reed — 


cgm ap mm doz | [17] RW NA clktop cgm ap mm doze en: enable or 

e en disable this clock when doze mode, 
default: disable 

ug [no [NA o [жее — — — 

ТЕНИ ЕЗ БИ СА (ет 


сат ap mm div clktop cgm ap mm div: clk ap mm = 
clk_src/(div +1), default value = 2'hO 


осама ја |Ro [NA |o Reed — 
cgm ap mm. sel - RW NA 0х1 clktop cgm ap mm sel: сік ap mm 
source , 0: rco 4m, 1: 26m aon, 2: 
rco - 100m, 3: 96m, 4: 128m, 5: 153 _ бт, 
default: 3'h1 


5.30.1.68 clktop_cgm_sdio0 2x cfg 


Reserved cgm_ap_mm_sel 


0x00000124 cgm_sdio0_2x_cfg(0x00000000) ны sdio0_2x_cf 


ae Se ЕЛЕЕ ЕЛЕНГЕ ЗЕН 
[Nene шш ПИ 


Reserved Reserved cg 
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Ж БЛЕЗ КЕЛ АЕ КС S RR КЕШЕНЕ ЕЕЕ 
Туре 


cgm_sdio0_2x_cfg 


Field Name Type | Set/Cle | Reset Description 
ar Value 
req |Ro [а fo [Resened | 


cgm sdioO 2x do | [17] RW NA clktop сат sdioO 2x доғе en: enable 

ze en or disable this clock when doze mode, 
default: disable 

ma јо [N^ fo __|Реема — | 


ewe: [пы [mo ја — [o freona — — — — — — 
eme: [tai јо [а — [o — |Resemes — — — — — — 


сат sdioO 2x sel | [2: 0] RW NA clktop сат sdioO 2x sel: сқ за!о0_2х 
source , 0: 26m_aon, 1: 307_2т, 2: 
384m, 3:390m, 4: 409_ бт, default зло 


5.30.1.69 (Кор сат sdioO0 1x cfg 


Д ЕЁ sdioO 1x cf 


ШЕГЕ сат: ШЕ 1x ШЕ 


петата as eee 


О 


| Туре | 


Басып шаа 
ви | 15 | 1а | 1з | 12 | п зо [о Је | у | о | 5 | 4 | з [2 | 
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еј eed 


cgm sdioO 1x cfg 


Field Name Type | Set/Cle | Reset Description 
ar Value 
req [RO [NA o ІС: — — y 


cgm sdioO 1x do |[17] RW NA clktop сат sdioO 1x доғе en: enable 

ze en or disable this clock when doze mode, 
default: disable 

пој [Ro ја |o [Reseed — ] 


ese: [пы [mo ја — [o freona — — — — — — 
ома — uo јо ја р вее 


5.30.1.70 сіКіор сат sdio1 2x cfg 


ETE сот . | Com diot _2x cfg(Ox00000000) _2x | Com diot _2x cfg(Ox00000000) ence АГ sdio1_2x_cf 


итер eee see a 


СС 


ШІНЕНЕЛЕЛЕЛЕШЕЛЕЛЕЛЕЛЕЛЕЛЕНЕНЕЛЕНЕН 


сат sdiol 2x cfg 


Field Name Type | Set/Cle | Reset Description 
аг Value 


еее је [а [ [кше | 
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cgm_sdioi_2x_do | [17] RW NA clktop_cgm_sdio1_2x_doze_en: enable 
ze_en or disable this clock when doze_mode, 
default: disable 


Teena [пы [о [А — [o — |Resemes — — — — — — 
eme: [tal [no [а — [o — [еш — — — — — 
сот заот 2с зө [top [mw [Na [o | same win ok soo 2rsouese _ 


5.30.1.71 сіКіор сат sdio1 1x cfg 


0x00000130 сат 54/01 1x cfg(0x00000000) clktop _ сагай sdio1_1x_cf 


шы [о] о] 2] 7 e ee eee 


СС 


| Туре | 


cgm_sdio1_1x_cfg 


Field Name Type | Set/Cle | Reset Description 
ar Value 
req |Ro [NA fo воа 
ЕЛЕСІ |Ro [NA [o воа 


cgm_sdioi_1x_do | [17] RW NA clktop_cgm_sdio1_1x_doze_en: enable 

ze_en or disable this clock when doze_mode, 
default: disable 

ma [Ro ја |o [Reseed | 


еее — [пы [о [А [0 freona oooO 
eee [to јо [а [0 [кееш — — — — — — 
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5.30.1.72 clktop_cgm_sdio2_2x_cfg 
Ты ч sdio2_2x_cf 


ETZNM сат: ШЕГЕ ІН 2х ПИ 


rea eet ao eee 


- ~ | 


ви | 15 |та | 1з | 12 | 1 [10| о {вт [е | ваз |2 то 
Туре 


cgm_sdio2_2x_cfg 


Field Name Type | Set/Cle | Reset Description 
ar Value 
9:24 |Ro [NA fo [вм | 
ate |Ro [NA [o воа 


cgm_sdio2_2x_do | [17] RW NA clktop_cgm_sdio2_2x_doze_en: enable 

ze_en or disable this clock when doze_mode, 
default: disable 

ug [no [а o [жее — — —  -— 

ues [Ro [NA fo [Red — | 


eme: [ta јо [а — [o — [ез — — — — — — 
сот saoz кз mop [mw ја [o | eame win ok soo зона 


5.30.1.73clktop cgm sdio2 1x cfg 


КЕСЕ сат: ШЕКЕ ІЛЕ 1х ШЕКЕ ІЛЕ БС ш sdio2_1x_cf 


ТЕТЕ 


“ 
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Te |29 “|е 
| Reset ШЕШЕН | о Е ОЕ |_| 
а ee ДЕЛЕЛ ЕТИ 


Reserved Reserved 


Perl DP PPP PPP PPP), 


cgm_sdio2_1x_cfg 


Field Name Type | Set/Cle | Reset Description 
аг Value 
ата [Ro [NA fo је | 
еј ја |o [Reseed | 


cgm_sdio2_1x_do | [17] RW NA clktop_cgm_sdio2_1x_doze_en: enable 

ze_en or disable this clock when doze_mode, 
default: disable 

ma [Ro ја |o [Reseed | 


еземеа Јајо ја 0 [ее | 
еземеа је [Ro [NA [о [мее | 


5.30.1.74 clktop_cgm_emmc_2x_cfg 


EH сат етіс | ШЕСТ ШЕГІНЕН puse cam. ume жы 


ваја тата Гај 


Bo o o 


m Js | та | па | 2 | | пој • | | СЗ С ОСЗ Е | 2] СО 
га | ұ  — Em 


сат emmc 2x са 
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Field Name Type | Set/Cle | Reset Description 
ar Value 
Guzq [Ro [NA fo [ею | 
еј л |o [Reseed __________ 


cgm emmc 2x do | [17] RW NA скор сат emmc 2x doze en: enable 
ze en or disable this clock when doze mode, 
default: disable 


eser — [us јо [а б јама | 
СЕВЕ 2 ЕЕ —_ 


5.30.1.75 сіКіор сот еттс 1x cfg 


0х00000140 сат emmc 1х сі(0х00000000) сїкїор_сдт_ ars кос 


ЕЕЕ ЕЗ ЕЕЕ ЕЕЗ Е 


- и 


| Type | 


cgm_emmc_1x_cfg 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ее јемјо [а о [ке | 


өем — [E18 [Ro ја о [ее | 


сат еттс 1х во | [17] RW NA clktop cgm emmc 1x doze en: enable 
ze en or disable this clock when doze mode, 
default: disable 
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[кеме је [о ја Гр — meses — — — — ——] 
esee: [пы [mo ја [o freona — — — — — — 
эме _ mo јо [а [о је 


5.30.1.76 clktop cgm debug dsi cfg 
ds ERA eam, ao dsi_ 


к сат | com debug dsi ІІІ | egm_debug_dsi_cg(0x00000000) — | cfg(0x00000000) 


Баты аре oer aT 


- и 


Reserved Reserved 


cgm_debug_dsi_cfg 


Field Name Type | Set/Cle | Reset Description 
аг Value 
rea |Ro [а СЕНЕН ІС: | 
aim [RO [NA o [Resened 7 


cgm_debug_dsi_p | [16] RW NA clktop_cgm_debug_dsi_pad_sel: clock 
ad_sel source from pad, high active, default: 

T'ho 
mes [no [NA o  Reewa —  — — — — 
mo [n [Nw o [мее — — - 


5.30.1.77 clktop cgm mdar serdes cfg 


0x00000148 сат mdar serdes cfg(0x00000000) ciktop_ e та serae 


Reserved Reserved 
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ПИС eee КЕШЕШ ЕГЕН 
[Reset | о | о | о |о | о | о | о |о | о| о | о |о | ој о 
| ви |15 | 14 | 13 | 2 | п | пој о [ет | 6 |5|4 | s |2 | 


ЕЗ 77 


| Type | 


cgm mdar serdes cfg 


Field Name Type | Set/Cle | Reset Description 
ar Value 
req |Ro [NA [o [Reed  —— — 
еј [NA o [Reed — — 


cgm mdar serdes | [17] RW NA clktop cgm mdar serdes doze en: 
. doze еп enable or disable this clock when 
doze mode, default: disable 
ug [Ro [NA o ем 


esee: — [пы [mo [А — [o аме — — — — — — 
eme: — un јо [А — [o — [шее — — — — — 


сат тааг serdes RW NA clktop cgm mdar serdes sel: 
_sel clk_mdar_serdes source , 0: 
26m,1:153.6m, default: 210 


5.30.1.78 clktop сат НИ serdes cfg 


clktop cgm rfti serdes 
cfg 


| вт |з1 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | zo | 19 | vo | 17 | 16] 


0x0000014C cgm_rfti_serdes_cfg(0x00000000) 


mp oom fom 
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КЕЙ 


cgm rfti serdes cfg 


Field Name Type | Set/Cle | Reset Description 
ar Value 
rem |Ro [NA o [вм — 
еј [NA o [Reed — — yO 


сат rfti serdes d | [17] RW NA clktop cgm mdar serdes doze en: 
оге en enable or disable this clock when 
doze mode, default: disable 
ug [no [NA o [esea  —  — 


esee: ова [no [А [o — |Resemes — — — — — — 
eme: — un mo [а — [o је 


сат ІНІ serdes 5 RW NA clktop cgm rfti serdes sel: 
el clk_rfti_serdes source , 0: 
26m,1:153.6m, default: 2'hO 


5.30.1.79 clktop cgm aud cfg 


| 0х00000150 | сат. | egm_aud_cfg(oxo0000000) | | egm_aud_cfg(oxo0000000) | | сікіор cgm aud cfg | сат. | сікіор сот aud cfg | | cfg 


ата ее ата ре 


n 
Reserved Reserved 
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Reserved Reserved 
an 
_sel 


E 


сат aud сід 


Field Name Type | Set/Cle | Reset Description 
аг Value 
req |Ro [NA СЕНЕН ІС: | 
ata |Ro [NA [o [ем | 


cgm aud doze е | [17] RW NA clktop cgm aud doze en: enable or 
n disable this clock when doze mode, 
default: disable 
пој [Ro ја |o је — 


ese: ова [mo [А — [o аме 
eme: — un јо [аА [о [ее — — — — — 


cgm aud sel RW NA скор сат aud sel: ск aud source , 0: 
26m, default: 1'hO 


5.30.1.80 clktop cgm audif cfg 
| 0х00000154 | cgm_audif_cfg(0x00000000) | clktop_cgm_audif_cfg | сат : | clktop_cgm_audif_cfg | _ cfg 


Се а арата теряя 


- и | 


cgm_audif_cfg 
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Field Name Type | Set/Cle | Reset Description 
ar Value 
rea |Ro [NA fo [ве | 


cgm_audif_doze_e | [17] RW NA clktop_cgm_audif_doze_en: enable or 
n disable this clock when doze_mode, 
default: disable 


ese: [пы [mo [А — [o — |Resemes CS 
eme: — mz јо [а — [o — |Resemes — — — — — 


cgm audif sel [1: 0] RW NA скор сат audif sel: ск audif source , 
0: 26m, 1: 38 4m, 2: 51 2m, default: 
2'h0 


5.30.1.81 clktop cgm vbc cfg 


0x00000158 сат vbc cfg(0x00000000) clktop сат vbc сід 


eee IE = 


{= 
СЕ | - | 


Tie a 
хта 
а ЕЕ | та | па | | оо | о |» ео 


j= f= | 
vbc 


| Type | 


cgm_vbc_cfg 


Field Name Type | Set/Cle | Reset Description 
ar Value 


сон a св ЕЕ 


cgm vbc doze еп T ENEMIES cgm vbc doze en: enable or 
disable this clock when doze mode, 
default: disable 
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[кеме је јо ја [s — Ress — — — — ——] 
esee: [пы [no ја — [o freona — — — — — — 


eme: — un [mo ја — [o — [меен — — — — — 


cgm vbc sel RW NA скор сат vbc sel: ск vbc source , 0: 
26m, default: 1'hO 


5.30.1.82 clktop cgm scan bisr cfg 


0x0000015C сат scan bisr cfg(0x00000000) 


Reserved Reserved 3 
n 


ха 
EE 


TP 


араада аав 
KCHEJEJEJESEREIEREREZERERERERES 


clktop cgm scan bisr c 
f 


сат scan Бог сїй 


Field Name Type | Set/Cle | Reset Description 
ar Value 
rem |Ro [NA [o [ве —— — y O 
ate |Ro [NA o [Reed 


cgm scan bisr do | [17] RW NA clktop cgm scan bisr doze en: enable 
ze en or disable this clock when doze mode, 
default: disable 


Lese: је јо ја Гр [кее o  — — — —] 
esee: [пы [mo ја — [o аме 
eme: — un јо [а [o — [шее — — — — — 
[сот калы епш [RW [na [o Гомор орт эсап bist sorok voe 
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LL T T И СС И 


5.31 SP AHB register 


5.31.1 SP SP AHB RF Register Address Map 
Base address: 0x50000000 

Base address(Set Reg): 0x50001000 

Base address(Clear Reg): 0x50002000 


[oer ГИ СИ 


5.3111 CFG СЕК EB 


0x00000000 CFG clock enable(0x00000000) CFG_CLK_EB 
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[сотой | ___oFGclookerabieSeT | cFasiockenabesET | 


0x00002000 CFG clock enable CLR CFG clock enable CLR 


| вт | 31 | 30 | 20 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | ve | 17 | 16] 
[Name нө. 27 


Reserved 


me PO 
Set/CIr S/C 
о [о [оо ооо јо о 
Еа a ЕЕ ESSEN 


ЕСТЕ 

m 

-i ШЕ 
zi M EI 

KS 


САСА ССА PPD 
Set/CIr 


CFG clock enable 


Field Name Type | Set/Cle | Reset Description 
ar Value 


[eme [momo sc |4 mee — 00 


SP SPI ЕВ [14] SP SPI Enable. Acitve High; 
Е : Disable SP_SPI; 
: Enable SP_SPI; 


ЅР 1261 ЕВ [13] 1261 Enable. Acitve High; 
0: Disable 1261; 
1:Enable 1261; 


$Р_12СО EB [12] І2С0 Enable. Acitve High; 
0: Disable 1260; 

1: Enable 1260; 

SP GPIO EB [11] GPIO Enable. Acitve High; 
0: Disable GPIO; 
1:Enable GPIO; 

SP ЏАВТ1 ЕВ [10] UART1 Enable. Acitve High; 
0 : Disable UARTO; 

1: Enable UARTO; 
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SP UARTO EB UARTO Enable. Acitve High; 
0 : Disable UARTO; 
1: Enable UARTO; 


SP ТМВ EB TMR Enable. Acitve High; 
0: Disable TMR ; 

1: Enable ТМВ; 

SP SYST EB [7] SYST Enable. Acitve High; 
0: Disable SYST; 
1:Enable SYST; 

SP EIC RTCDV5 WDG Enable. Acitve High; 

_EB 0: Disable WDG; 


1: Enable WDG; 


SP EIC EB [5] EIC Enable. Acitve High; 
0: Disable EIC; 
1:Enable EIC; 


ее [ш јо [б б јама | 
зр во ято ев |а [mw [sc o аме | 


SP EIC GPIO В | [2] RW S/C GPIO EIC RTCDV5 Enable. Acitve High; 
ТСОУ5 ЕВ 0: Disable EIC RTCDV5; 

1: Enable EIC RTCDV5; 
SP EIC GPIO Е |[1] RW S/C GPIO EIC Enable. Acitve High; 
B 0: Disable EIC; 

1: Enable EIC; 
SP EIC GPIO R RW S/C GPIO EIC RTC Enable. Acitve High; 
TC_EB 0: Disable EIC RTC; 

1: Enable EIC RTC; 


5.31.1.2 SOFT_RST 


0x00000004 SOFT_RST(0x00000000) SOFT_RST 
0x00001004 SOFT_RST SET SOFT_RST SET 


0x00002004 SOFT_RST CLR SOFT_RST CLR 


| " |з1 | 30 | 20 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | ve | 17 |16 


Reserved 


Type 
ви | 15 | 1а | 1з | 12 | Эа у | е|г азі 2/1] o 
| Мате | пе | se | se | se | зе | зе | se | se | зе | se | se | se | ве | res | воз | 5 | 
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erv erv erv erv 
ed Ж еа еа еа 


тз СО | пи | и | ти | пи | ви | ви | ви | и ти | ти | ви | по | по | по | ти 


Set/CIr S/C 


SOFT RST 


Field Name Type | Set/Cle | Reset Description 
ar Value 


шыны С [sc qoo ене 


Sh- SPI_SOFT_R | [14] SP SPI soft reset 
1: soft reset 
0: normal mode 


SP 1261 SOFT . SP І2СІ soft reset 
RST 1: soft reset 

0: normal mode 
SP 1260 SOFT . SP І2С0 soft reset 
RST 1: soft reset 

0: normal mode 
SP GPIO SOFT . SP GPIO soft reset 
RST 1: soft reset 

0: normal mode 
SP UART1 SOFT SP ЏАВТ soft reset 
_RST 1: soft reset 


0: normal mode 
SP UARTO SOFT SP UARTO soft reset 


_RST 1: soft reset 


0: normal mode 
SP TMR SOFT _ SP TMR soft reset 
RST 1: soft reset 
0: normal mode 
SP SYST SOFT SP system timer soft reset 
RST 1: soft reset 
0: normal mode 


Eewossorr [s [нт sc s Ге 
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1: soft reset 
0: normal mode 
= EIC_SOFT_R m SP EIC soft reset 
1: soft reset 
0: normal mode 
SP EIC GPIO S | [4] SP GPIO EIC soft reset 
OFT МОТ 1: soft reset 
0: normal mode 


Dese је јо [б б — [Reewé —  — — — O 
ема ја ро је о [ее — — | 


SP ARCH SOFT RW S/C SP system soft reset 
_RST 1: soft reset 
0: normal mode 


5.31.1.3 ОМА CTRL 


ШІН ЕЛЕЛЕЛЕЛЕДЕЛЕЛЕЛЕЛЕІЕДЕЛЕЛЕЛЕЛЕ 


Reserved 
Set/Clr 


то>б< 


HPROT_CM4_PUB_WR HPROT_CM4_PUB_RD 


то =>0о 
- 215 9 | 


– 


w| e vim] — [= 
e SO 


ЕСУ S/C 


DMA CTRL 
Field Name | Bit | Type Set/Cle | Reset | Description 
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НН к © эии 
Е ЕТ И Се s ОИ 


CM4_DMA_SOFT RW S/C SP DMA soft reset 
_RST 1: soft reset 

0: normal mode 
CM4_DMA_EB RW S/C SP DMA enable 

1: enable 

0: disable 


HPROT_CM4_PU : SP DMA write prot singal 
В WR bit[0]: 0 means instruction, 1 means data 


bit[1]: 0 means user access 1 means 


priority access 


bit[2]: 1 means un-bufferable 1 means 
bufferable 


bit [3] O means un-cacheable 1 means 
cacheable 

HPROT CM4 PU : SP DMA read prot singal 

B RD bit[0]: 0 means instruction, 1 means data 
bit[1]: 0 means user access 1 means 
priority access 
bit[2]: 1 means un-bufferable 1 means 
bufferable 
bit [3] O means un-cacheable 1 means 
cacheable 


5.31.1.4 SLP_CTL 


ШІШЕЛЕЛЕЛЕЛЕДЕЛЕЛЕЛЕЛЕЛЕЕЕЛЕЛЕЛЕЛЕЛ 
| Мате | Reserved 

еј KE 
ЕСІЛ 9g 00] 


Reserved 
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[TESTS 
^ бї 


М . 
Со | КИ : | 


SLP_CTL 


Field Name Type | Set/Cle | Reset Description 
ar Value 


pus [eo fse [o [Rene | 
SYS AUTO САТ | [2] RW S/C 0x1 MCU clock auto gate enable, active 
E EN high. 
high. 
CORE AUTO GA RW S/C 0х1 ARM Core clock auto gate enable, 
TE_EN active high. 


5.31.1.5 CM3_CORE_CFG1 


0x00000010 СМЗ core configuration(0x00000008) CM3_CORE_CFG1 


0x00001010 CM3 core configuration SET Е On 


0x00002010 CM3 core configuration CLR CM3 core eee 


| ви 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | ve | 17 | 6 


Reserved 
еј ле 
Кит 
| Reset | о | о | о 


КО 


туре Ee pepe e pe Fn Eee n 


ECCE 
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СМЗ core configuration 


Field Name Type | Set/Cle | Reset Description 
ar Value 


кеме [ea o sc s ем 


SOFT_EXRESPD RW 5/С CM4 exclusive response, it is only valid 
for exclusive access. 
1: exclusive request accept. 
0: exclusive request failed. 


кэме — [m је је б memes CS 


SOFT_TSCLK_CH | [7] RW $/С Pulse high for one clock cycle if the ratio 
G between HCLK and the clock being used 
to generate timestamps is altered. Tie 
low if TSVALUEB is not used, or if 
TSVALUEB is generated from HCLK. 
SOFT FIX MSTT RW S/C 0: HMASTER can be issed as either 0 or 
YPE 1. 
1: The HMASTER issued by АНВ-АР is 
always 1. 


SOFT_DBG_RES | [5] RW S/C External restart request, Multiprocessor 

TART debug support to connect to CoreSight 
Embedded Cross Trigger. 

SOFT EDBGRQ [4] RW S/C External debug request, Combined 
debug request from ETM and 
mutiprocessor debug support to connect 
to CoreSight Embedded Cross Trigger. 


SOFT SLEEP H [3] RW S/C 0х1 Request to Extend sleep, can only be 
OLD_REQ_N asserted when sleeping is high. 
SOFT_EXRESPS EM. а e | 1:exclusive operation return fail 


БӨРІ CGBYPAS = Set to High to bypass the architectural 
clock-gate cell instantiations. 

ла RSTBYPA Set to High to bypass the internal reset 
synchronizers. This enables test pattern 
generation tools to have controllability to 
reset flops in the design. 


5.31.1.6 CM3 CORE SYSTICK CFG 


0x00000014 systick configure(0x02000271) MERE S YSTICK.- с 


| 0х00001014 | 014 systick configure SET | systick configure SET | configure | systick configure SET | 


ШИ systick configure CLR systick configure CLR 


| Bit_| 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
| Name | | яға | 


Reserved SOFT_STCALIB 
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еј е у —] 
LY | и и грр 
BIBEIEJEIESEIEIEREREAESERESEREREBER 


Er 
SOFT STCALIB ST 
CL 


| Type | 


„ын ж 
Reset | о | о | о | о | о [о | 


systick configure 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Lese: |мл јао фер [кееш — — — — — — 


SOFT STCALIB [26: 1] RW S/C 0x1000 | [26] --0: have reference clock diff with 
138 FCLK 

1: reference clock is FCLK 
[25] -- 0: timer counter is accurate 
1: timer counter is inaccuate 
[24:1] -- counter value for time,defalut 
1s. 

SOFT STCLK RW S/C 0х1 combine with bit[26:1].to ctrl CM3 
embedded timer counter. 
0: no external reference clock 
1: external reference clock 
recommand value group: 
[26:0] --(26'h1000138,1'b1) --32k ,10ms 
[26:0] --{26'h227CA40,1'b0} --26m, 
10ms 


5.31.1.7 CM3 CORE AUXFAULT CFG 


0x00000018 aux fault configure(0x00000000) 


| " [зт | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
| Мате |  рзғамыу | 


CM3_CORE_AUXFAULT_ 
CFG 


SOFT_AUXFAULT 


LINSEREREREREREREREREREREREREREREN 
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ви |18) м/13)2)ғ|9)|9|8|7)|6)|5|4)|3|2)|1)0| 
[Name | отамығ | 


SOFT_AUXFAULT 


м 


aux fault configure 


Field Name Type Set/Cle | Reset Description 
ar Value 
SOFT_AUXFAULT | [31: 0] NL Auxiliary fault status information from the 
system 


5.31.1.8 CM3 MAIN STATOUT 
0x0000001C СМЗ core stat output(0x30000000) СМЗ MAIN STATOUT 


MEMATTR 
BRCHSTAT STAT 


EX 
RE 
HMASTER ор | MEMATTR | HMASTER | MEMATTRI 
5 STAT st | D-STAT D_STAT _STAT 
АТ | АТ 


CMS core stat output 


Field Name Type | Set/Cle | Reset Description 
ar Value 


WICENACK STA | [81] [RO |м јо | Active HIGH acknowledge signal for 
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ШЕ WICENREQ. 


SARS STA --- НСІК сап be gated because the 
processor is asleep without the 
debugger being active. 

WAKEUP_STAT [29] Active HIGH signal to CM4 PMU that 
indicates a wake-up event has occurred 
and the processor system domain 
requires its clocks and power restored. 

SLEEPHOLDACK | [28] NA 0х1 Acknowledge signal for 

n_STAT SLEEPHOLDREQn. 

SLEEPINGDEEP_ | [27] NA Indicates that processor is in deep sleep 

STAT mode. 

SLEEPING_STAT ніні Indicates that processor is in sleep 
mode. 


ЛМЕ БІН кр с Handshake for dbgrestart 
HALTED STAT [23] In halting mode debug. HALTED 
ЧЕ asserted while the core is in 
debug. 


BRCHSTAT STA | (22: 19] 0x0: no hint 

T 0x1: conditional branch backwards in 
decode 
0х2: conditional branch in decode 
0х3: conditional branch in execute 
0х4: unconditional branch in decode 
0х5: unconditional branch in execute 
Ox6: reserved 
0х7: reserved 
0х8: conditional branch in decode taken 
(cycle after IHTRANS) 
others: reserved 


EXREQS_STAT [18] NA Exclusive Request. EXREQS is an 
address phase cotnrol signal that 
indicates if the access is because of a 
LDREX or STREX: 
0: No request 
1: Exclusive reqeust 

MEMATTRS STA | [17: 16] NA memory attributs 

T БНО: allocate 
bit1: shareable 

HMASTLOCKS_S | [15] NA Indicates a transaction that must be 

TAT atomic on the bus. This is only used for 
bit-band writes. 

uS STA | П4: 13] Indicates the current system bus master: 
0: core data side accesses. 
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1: DAP access 

2: Core instruction side accesses. These 
include vector fetches that are marked 
as data by HPROTS[0] 

3: reserved 


[PWRTED STAT [Ua јо ја [o [wierna — — — — 


EXREQD STAT [11] NA Exclusive Request. EXREQD is an 
address phase cotnrol signal that 
indicates if the access is because of a 
LDREX or STREX: 
0: No request 
1: Exclusive regeust 


MEMATTRD STA | [10: 9] NA memory attributs 
T bitO: allocate 
biti: shareable 


HMASTERD_STA | [8: 7] NA Indicates the current data bus master: 
Т 0: core data side accesses. 
1: DAP access 
2: Core instruction side accesses. These 
include vector fetches that are marked 
as data by HPROTS[0] 
3: reserved 
МЕМАТТНІ STAT | [6: 5] NA memory attributs 
bitO: allocate 
о: shareable 
SWV_STAT [4] NA SWV pins stat for 
СМАК TRACE CAPTURE 
freseved [у Ro ма o [ее — — — 


Пееме ја јо NA [о јето 
жеме јо јо [л — [9 — [еей  — — — — 


CDBGPWRUPRE NA Active High acknoledge that indicates an 

Q STAT external debugger reqeust to the PMU to 
power-up the debug domain, if added in 
implementation, in readiness for a 
debugging session. 


5.31.1.9 CM3 HWDATAD STAT 


m [o o p o o [55 [5 T T [2 [т [ж Eo T [т [15] 
еј О ООО 


HWDATAD_STAT 


ЕЛЕНЕНЕЕЕНЕНЕНЕЕКЕЕЕЕНЕЕЕЕЕНЕЛЕНЕН 
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| ви |15 (та [аз | 12 | (зо [о [ет [е | 5 | 4|з|2 | тој 
| Мате | HWDATAD_STAT 


ЕС NEM 
LINSEREREREREREREREREREREREREREREN 


Dcode bus wirte data 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ннд этат ека |n [WA s [Близ — 


5.31.1.10 CM3 INT STAT 


ШІНЕЛЕЛЕЛЕІЕДЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 
еј PE 


Reserved 
туре ЕРИ 
[Reset | о | о | о | о | о | о | о | о | о | о | о | ојо | ој о | о] 
ви |1) та | 13 | 12 [атто [о | г | 7 је | 5 ја [з 2 | 1 [0] 


Reserved CURRPRI_STAT 


к= | | и и о а и а | С С ОС О СЗ СЗ С 


cm3 int stat 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Gus [Ro [NA o [Resened  — —  — y 
CURRPHRI STAT [7: 0] NA Indicates what priority interrupt, т о 
boost, is being used now. CURR 
represents the pre-emption г Ее 
does not indicate secondary priority. 
5.31.1.11 WDG enable 


0x00000028 WDG enable(0x00000000) WDG enable 
0x00001028 WDG enable SET WDG enable SET 


ЕЕЕ ЕЕЕ ЕЕЗ ЕЕЕ ЕДЕ 
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еј ка 
еј е 


[ra ed Esq И ЕИ И ЕЕ И ЕЕ И И И ЕС 
|15 | 14 | ro | 12 | n ША e [те (5 [а [з ЕЛЕН 


SP 
_W 
Reserved DG 
ШЕ 
B 
|е) ү 


Туре 


Peel DP PPP PPP) PP ОС С СЗ СЗ ОС 


WDG enable 


Field Name Type | Set/Cle | Reset Description 
ar Value 


эп јао је [0 Rem _ 
SP_WDG_EB RW S/C WDG Enable. Acitve High; 
0: Disable WDG; 
1: Enable WDG; 


5.31.1.128W СМЗ СОМ СЕО 


0x00000030 SW CM3 СОМ CFG(0x006B006B) SW СМЗ СОМ сеа 
0x00001030 SW СМЗ СОМ CFG SET SW СМЗ СОМ CFG SET 


БЕСІ | SWeMs.comcracLR | CM3_CGM_CFG CLR тиым ЕЕН 


eta aoe атара ата ГЕТЕ 


= = CLK_DMC 
E ШЕ Е 
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ЕС ЕЕ Е БС ПС П Е СЕ Е Е LEE ERES 


ЈЕ ІН | CLK_DMC 
| ШЕ Е 


SW_CM3_CGM_CFG 


Field Name Type | Set/Cle | Reset Description 
ar Value 


mene EC |; "me — — — —— 


mmm a а 
DMC DDR1 1X  |[25] Reserved 
SP EN 

DMC рові 2X  |[24] Reserved 
SP EN 

CLK DMC1 SEL | [23] RW S/C Reserved 
HW SP EN 

СІК DMC1 1X 5 | [22] RW S/C 0х1 Reserved 
P_DIV 

СІК DMC1 2X S | [21:18] | RW 5/С Оха Reserved 
P_DIV 

EL 


И Е јао se fo — [Reswes — — — — — — 


SP DDRO DFS E | [10] mee SP DDRO DFS EN 
N 
DMC DDRO 1X _ RW S/C Reserved 
SP EN 
DMC DDRO 2X . RW S/C Reserved 
SP EN 
CLK DMCO SEL | [7] RW S/C СЕК DMCO CMS SEL control source: 
HW. SP EN 1: Controlled by hardware DFS 
0: Controlled by software 


CLK DMCO 1X S fe) [ам [әс Го | DDRO Controller 1X Clock Division 
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m DMCO 2X S |[5: — DDRO Controller 2X Clock Division 
P DIV Configure. 


CLK DMCO SP S |[1: 0] DDR1 Controller Clock Source 
EL Selection: 

2'b00: clk xtl 26M 

2'b01: AP PLL 624Mhz 

2'b10: TWPLL 768Mhz 

2'b11: 1600MHz 


5.31.1.13FPU CFG 


0x00000034 FPU CFG(0x00000000) FPU CFG 
0x00001034 FPU CFG SET FPU CFG SET 


0x00002034 FPU CFG CLR FPU CFG CLR 


| Bi | зт зо | 29 | 20 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | v8 | 17 | еј 
| Мате | Reserved 


EE в 
| Reset | О В И ОЗ МОВА ЕЕЕ ЕИ И Tee] КИЕН ЕЕЕ 
DECR КЕН EE EE EE EG RC шаа CR ЕС ESTE ЕС 


i 
Reserved DIS 
AB 
LE 


еј KENNEN С 
Peel PP PP PPP) СЗ ОС ОС ОС СЗ СЗ С 


FPU_CFG 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Lese: (er је б еее 


FPU_DISABLE RW S/C 1: disable FPU 
0: enable FPU 


5.31.1.14 SP. AHB PRI MO 


0x00000040 SP AHB PRI М0(0х00000000) SP AHB PRI MO 
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ИСТИ EE [а [5 o 4 [5 [2 [2 cd 


PRI_MOTO 
ZZ Е ше 


уро [mI 
ЕЕС ве [se | зе 
ERES 
ЕЕ 


ES 
4 


PRI_MOTO 
PRI_MOT RND_THR 
- Reserved Ў 50 SEL OTOSO_| 


к: £90 7— — — 
еј че ЕС зе fo 
вези | | и а о а и а | | С С О С С С 


SP AHB PRI MO 


Field Name Type | Set/Cle | Reset Description 
ar rum 


PRI MOTOS2 ВМ тп E a Ia М0->52 Round Enable 

D EN 

PRI. MOTOS2 AD | [22] ae MSTx М0->52 Adjust Enable 
J_EN 

PRI MOTOS2, SE [21: 20] C MSTx М0->52 Priority Selection 
PRI MOTOS2 RN | [19: 16] ишини MSTx М0->52 Round Threshold 
D THR 


PRL MOTOSO. АМ TTL [е ЕЕЕ е MSTx М0->50 Round Enable 
PRI „MOTOS0_ AD s [n je 5— MSTx МО->50 Adjust Enable 
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PRI MOTOSO SE | [5: 4] ee | MSTx М0->50 Priority Selection 
L 


PRI MOTOSO RN | [3: 0] је ү MSTx М0->50 Round Threshold 
D THR 


5.31.1.15 SP AHB PRI М1 


э [o Do [s [o o e [5 [2 ЕЕЗ [e Le [ [e 


PRI M1TO 
ЕРУ X 2 _ 


EN 
= ШШШ ne 
виси | ве СЯ [se [з= 
oC. 5 г 
m | 15 | а | па | и о о о | | е |» Е [о 


PRI M1TO 
PRI M1T RND THR 
- Reserved S0 SEL 050 | 


ЕҢ н рилиши 
ЕСІ ва ss [se | зе T5 
вези | | и а о а и | | С ОС Е СЗ С С 


SP_AHB_PRI_M1 


Field Name Type | Set/Cle | Reset Description 
ar Value 


еее је реј је | 


PRI ,MITOS2. RN EIE e MSTx M1->S2 Round Enable 
PRI ,MITOS2. AD еј је У | MSTx М1->52 Adjust Enable 
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PRI M1TOS2 SE | [21:20] mee] MSTx М1->52 Priority Selection 
L 

PRI M1TOS2 RN | [19: 16] m БӘЙ ЕБ MSTx M1->S2 Round Threshold 
D THR 


Lees — [nsa [mo sc [б [мше — — — — — 


PRI M1TOSO RN = Jes | = | MSTx М1->50 Round Enable 
D EN 


PRI_M1TOSO_AD Er ЕЕ БЕ ІН MSTx М1->50 Adjust Enable 
J_EN 

PRI M1TOSO SE | [5: 4] ELA MSTx M1->S0 Priority Selection 
L 

PRI M1TOSO RN | [8: 0] pe sese | MSTx М1->50 Round Threshold 
D THR 


5.31.1.16 SP AHB PRI M2 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 


PRI M2T 
Z2 | | = 


= | кенен ІСІ БЕСТЕН | 


Set/CIr 


PRLM?ZTO | bai мато5т RND тна шін T РАІ М2Т050 ВМО ТНА 


E т 
ГОТ | On NNNM EIE 
КЕЗЕН ЕЗ ЗЕЛ ЕЛГЕ 


SP_AHB_PRI_M2 
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Field Name Type | Set/Cle | Reset Description 
аг = 


PRI_M2TOS2_RN = — ——— M2->S2 Round Enable 

D EN 

PRI M2TOS2 AD | [22] вла MSTx M2->S2 Adjust Enable 
J_EN 

PRI M2TOS2 SE | [21:20] је ЈЕ | MSTx M2->S2 Priority Selection 
L 

PRI M2TOS2 RN | [19:16] | RW S/C MSTx M2->S2 Round Threshold 
D THR 

PRL_M2TOS1_RN [15] “је ИШ MSTx M2->S1 Round Enable 


mep МИ БИ БИ оС а 
sl МИ N 
ll il таван“ 
fv ad lle E onc 
Buen e e E p pre — 
iind ai ы cM 
pure RN a 


5.31.1.17 SP. AHB PRI M3 


0x0000004C SP AHB PRI M3(0x00000000) SP AHB PRI M3 
0x0000104C SP AHB PRI M3 SET SP AHB PRI M3 SET 


0x0000204C SP AHB PRI M3 CLR SP AHB PRI M3 CLR 


| ви |з1 | 30 | 20 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


PRI M3TO 
— PRI M3TOS2 RND THR 
- Reserved S2 SEL | МЗТО52 | Bn 


= [fe ~ = 
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| Reset | о | о | о | о | о| о | о|о| о» fete] ооо | 
| ви |15|14 [аз | 12 | п | пој о | ге у [е |5 |4|з|2 |!| о] 


PRI M3TO 
E PRI M3T RND THR 
- Reserved S0 SEL | M3TOSO | m 


ыз = риса: 
ЕШ | ве | [зе 
[rose | о а а и а а СЗ С С О РГ [el 


SP_AHB_PRI_M3 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Lese: fea фер је 


al ll ala lk nei ЛЕ 
оваа аЬ ee 
Се ша и д ванае =. 
Esta к= eS З Ја MN 


еее Јајо [б о [кше — — — — 


Er stai S и (ем 
EN ЫН NN 
DRM MONT нина 
NEU PUn 


5.31.1.18 SP. AHB PRI М4 


0x00000050 SP AHB PRI M4(0x00000000) SP AHB PRI M4 
0x00001050 SP AHB PRI M4 SET SP AHB PRI M4 SET 


ШЛИЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕДЕЛЕЛЕЛЕЛЕЛ 
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PRI_M4TO 
PRI_M4TOS2_RND_THR 
- Reserved 52 SEL OS 


ЕГЕ fe БЕТІН = 


PRI_M4TO PRI_M4TO 
= PRI_M4T RND_THR 
S1 SEL PRI М4ТО51 АМО ТНА S0 SEL М 050 | ДЕ 


пар аа AN са 
вис ЕНЕ ЗЕН ЕТ ЕЗ зе [зе 
| С О О О ОС ОС ОС ОС ОС СЗ СЗ ОС СЗ С С 


SP_AHB_PRI_M4 


Field Name Type | Set/Cle | Reset Description 
аг Value 


Lese: fea фер И ОО 


PRI ,MTOS2. RN 4 (4052 је | MSTx M4->S2 Round Enable 
PRI ,MATOS2. AD ЕТ je |“ | MSTx M4->S2 Adjust Enable 
PRI_M4TOS2 SE [21: 20] је | | MSTx M4->S2 Priority Selection 
L 


Set/CIr 


РВ! МАТО52 RN |[19:16] | RW S/C MSTx M4->S2 Round Threshold 
D THR 

PRI МАТО51 RN | [15] RW S/C MSTx M4->S1 Round Enable 

D EN 

PRI МАТО51 AD | [14] m eu | MSTx M4->S1 Adjust Enable 

J EN 

PRI M4TOS1 SE | [13: 12] BELA ЖЕ MSTx М4->$1 Priority Selection 
L 

PRI M4TOS1 RN | [11:8] ae ЕЕ MSTx M4->S1 Round Threshold 
D THR 
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PRI_M4TOSO_RN | [7] RW S/C MSTx М4->50 Round Enable 
D_EN 
PRI_M4TOSO_AD ie |“: је је : MSTx М4->50 Adjust Enable 
J_EN 


PRI_M4TOSO_SE | [5: 4] ae је | | MSTx M4->S0 Priority Selection 
L 

PRI M4TOSO RN | [3: 0] БН Б ЗИ MSTx M4->S0 Round Threshold 
D THR 


5.31.1.19 SP. AHB PRI М5 


0x00000054 SP AHB PRI М5(0х00000000) SP AHB PRI M5 
0x00001054 SP AHB PRI М5 SET SP AHB PRI M5 SET 


0x00002054 SP AHB PRI M5 CLR SP AHB PRI M5 CLR 


| вт 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | zo | 19 | 18 | 17 | 16 | 


PRI_M5TO 
= PRI MBTOS2 RND ТНВ 
- Reserved S2 SEL | MBTOS2 | ЈЕ 


Set/CIr 


PRI M5TO PRI M5TO 


PRI М5Т RND THR 
$1 SEL S0 SEL -MSTOS0- E 


SP AHB PRI M5 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Dues таа Бе [o [кше — — — — — 
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PRI M5TOS2 RN | [23] m e] MSTx M5->S2 Round Enable 
D_EN 

PRI M5TOS2 AD | [22] је ЕЕ MSTx M5->S2 Adjust Enable 
J_EN 

PRI М5ТО52 SE | [21: 20] је | | MSTx М5->52 Priority Selection 
L 

PRI M5TOS2 RN | [19:16] | RW S/C MSTx M5->S2 Round Threshold 
D THR 

PRL MSTOS1. АМ [15] “ја | MSTx M5->S1 Round Enable 
PRI ,MSTOSI _AD [uc |" | | | MSTx M5->S1 Adjust Enable 


PRI _М5ТО$1_$Е | [13: 12] И CEN MSTx M5->S1 Priority Selection 
PRI M5TOS1 RN | [11:8] MSTx M5->S1 Round Threshold 
D THR 

PRI М5Т050 RN [p ee БӘ | MSTx M5->S0 Round Enable 

D EN 

PRI М5Т050 AD е је је је „мм MSTx М5->50 Adjust Enable 

J EN 

PRI M5TOSO SE | [5:4] IEEE (AT MSTx М5->50 Priority Selection 
L 

PRI M5TOSO RN | [3: 0] pw ee | MSTx М5->50 Round Threshold 
D THR 


5.31.1.205Р AHB PRI M6 


0x00000058 SP AHB PRI M6(0x00000000) SP AHB PRI M6 
0x00001058 SP AHB. PRI M6 SET SP AHB PRI M6 SET 


0x00002058 SP AHB PRI M6 CLR SP AHB PRI M6 CLR 


| " | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


PRI MeTO 
B PRI М6Т052 RND THR 
- Reserved S2 SEL | MeTOS2 | ) 


к: 7 fo 


PRI M6TO Pi PRI M6TO 
PRI M6T RND THR 
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6T | 6T 

os | os os 
TRI 1А OA 
ND | DJ. DJ. 
F EN Е ЕМ 


ЕСЕ ИЕА mE 
вис | ППИ NEN О ЕС зе [зе 
Frese | о [о [о Го Го о [о Ро о [о [а ОС о СЗ С С 


SP_AHB_PRI_M6 


Field Name Type | Set/Cle | Reset Description 
аг Value 


ее је реј [кше | 


PRI ,MeTOS2. RN pe Tes је је | MSTx M6->S2 Round Enable 
PRI ,M6TOS2 . AD [s ee pee БЕС MSTx M6->S2 Adjust Enable 
PRI_M6TOS2. SE [21: 20] [m [sc да MSTx М6->52 Priority Selection 
L 

PRI_M6TOS2_RN | [19: 16] | RW S/C MSTx M6->S2 Round Threshold 
D THR 

PRI_M6TOS1_RN | [15] pe јо | MSTx M6->S1 Round Enable 
D_EN 


PRI M6TOS1 AD | [14] АЭИ MSTx M6->S1 Adjust Enable 
J_EN 

PRI_M6TOS1_SE | [13: 12] RAN јо | MSTx М6->51 Priority Selection 
L 

PRI M6TOS1 RN | [11:8] | RW S/C MSTx M6->S1 Round Threshold 
D THR 

PRI MeTOSO RN | [7] RW S/C MSTx М6->50 Round Enable 

D EN 

PRI М6Т050 AD Uwe Ime Jae |“ 1 MSTx М6->50 Adjust Enable 

J EN 

PRI M6TOSO SE | [5: 4] ELA MSTx М6->50 Priority Selection 
L 

PRI_M6TOSO_RN | [3: 0] p ie | MSTx M6->S0 Round Threshold 
D THR 


5.31.1.21 RES REG 


0х000000ЕЕ RES_REG(0xFF000000) | | RESREG | 
0x000010FF RES REG SET RES REG SET 
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0x000020FF RES_REG CLR RES_REG CLR 


Сэ EE Ee ES ee [т [ж [лә [те [т [15] 
еј ______велемаж | 
ЕСТЕ 


ШІНЕЛЕЛЕЛЕЛЕШЕЛЕНЕЛЕДЕЛЕЛЕНЕНЕЛЕНЕН 
| Мате | SP_RES_REG_L 


Set/CIr S/C 


X LL. REM 


RES REG 


Field Name Type | Set/Cle | Reset Description 
ar Value 


5.32  Efuse 


5.32.1 Overview 


CM4 has one fuse controller which control 2kbits fuse array which organized as 64 blocks and each block 
32 bits array. 


Block 0 and block 1 used as Manufacture-SN number. 


В!оско: INTELUID[63:32] 

24 | 23 
Name Manufactu 
Initial Value 0 0 

8 7 
Name Manufacture-S 
Initial Value 0 0 0 


24 | 23 


Name Manufactu 


Initial Value 0 0 
8 | 7 
Мате Manufacture-S 
Initial Value 0 0 0 
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Block 2 and block 3 used as bonding option. 


Block2: Bonding 


5С9853ІЧА Device Specification 


31 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 
Мате | PRO | GPU texture format bonding 
Initial Value 0 0 0 ооо го 0 0 0 0 0 0 0 0 
15 14 | 13 | 12 | 11 | 10 | 9 8 7 5 4 3 2 
Name 
Initial Value 0 0 0 ооо го 0 0 0 0 0 0 0 0 0 
Block3: Bonding 
31 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 
Мате 
Initial Value 0 0 0 ооо о 0 0 0 0 0 0 0 0 
15 14 | 13 | 12 | 11 | 10 | 9 8 7 6 5 4 3 2 0 
Initial Value 0 0 0 ооо о 0 0 0 0 ото 0 0 0 
Detail bonding used as followed. 
BIT Value Description 
0 | default, not support МХК texture format 
BIT30 
1 | support МХК texture format 
O | not support DXT1 texture format 
BIT29 
1 | support 
O | not support DXT3 texture format 
BIT28 
1 | support 
0 | not support DXT5 texture format 
BIT27 
1 | support 
0 | not support BC4_UNORM texture format 
BIT26 
1 | support 
0 | not support BC4_SNORM texture format 
BIT25 
1 | support 
0 | not support ВС5 ЏМОВМ texture format 
BIT24 
1 | support 
0 | not support ВС5 5МОВМ texture format 
BIT23 
1 | support 
0 | not support BC6H_UF16 texture format 
BIT22 
1 | support 
0 | not support BC6H_SF16 texture format 
BIT21 
1 | support 
0 | not support BC7_UNORM texture format 
BIT20 
1 | support 
BIT19 0 | enable dc download 
1 | disable dc download 
Bitis 00 | GPU bondingO, normal frequency 
BIT17 01 | GPU bonding1,Turbo frequency 
10 | GPU bonding2 reserved 
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11 | GPU bonding3 reserved 
81116 0 | DDR run оп normal frequency 
1 | DDR can run on turbo frequency 
0 | Enable VSP to 4K2K reserved 
BIT15 ЖЕЛ 
1 | VSP Limited to FHD reserved 
0 | AP run on normal frequency 
BIT14 
1 | APcan run on turbo frequency 
0 | reserved reserved 
BIT13 
1 | reserved reserved 
0 | reserved reserved 
BIT12 
1 | reserved reserved 
O | Enable 3rd VSP IP reserved 
BIT11 - 
1 | Disable 3rd VSP IP reserved 
O | Disable 3rd secure IP reserved 
BIT10 
1 | Enable 3rd secure IP reserved 
BIT9 0 | Modem enabled 
1 | Modem disabled 
BITS 0 | 2nd GSM disabled reserved 
1 | 2nd GSM enabled reserved 
BIT? 0 | W DCenable reserved 
1 | W DC disable reserved 
0 | LTE CA enable 
BIT6 5 
1 | LTE СА disable 
0 | LTE enable reserved 
BITS : 
1 | LTE disable reserved 
О | М enable reserved 
BIT4 - 
1 | W disable reserved 
0 | TD enable reserved 
BIT3 | 
1 | ТО disable reserved 
BIT2 0 | full AP big cluster reserved 
1| 1/2 AP big cluster reserved 
вІті 0 | two BIA cluster(octa-core) reserved 
1 | one ВА cluster(quad-core) reserved 
0 | none secure chi 
BITO а р 
1 | secure chip 
BIT Value Description 
0 | enable JTGA 
BIT30 - 
1 | disable JTAG 
BIT29 О | CP mass production flow do not use mbist repair 
1 | CP mass production flow use mbist repair 
0 | allow FUNC DMA to access СЕ 
BIT28 - 
1 | forbid FUNC DMA to access СЕ 
BIT27 0 | TOP AON BISR disable 
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TOP AON BISR enable 


BIT26 


TOP power down domain BISR disable 


TOP power down domain BISR enable 


BIT25 


disable secure debug 


enable secure debug 


BIT24 


If software authenticate success, enable JTGA debug CR5 


= |о|=-|о|<=|о|ј~ 


disable JTAG debug CR5 


81723 


If software authenticate success, coresight can be accessed 
by CR5/DAP 


disable CR5/DAP access coresight 


BIT22 


If software authenticate success, enable jtag debug CM4 


disable jtag debug CM4 


BIT21 


If software authenticate success, coresight can be accessed 
by CM4 


1 | disable CM4 access coresight 


BIT20 


If software authenticate success, coresight can be accessed 
by AP_subsys 


disable AP_subsys access coresight 


BIT19 


reserved 


reserved 


BIT18 


If software authenticate success, enable JTAG debug LDSP 


disable jtag debug LDSP 


BIT17 


If software authenticate success, enable JTAG debug TGDSP 


disable jtag debug TGDSP 


BIT16 


If software authenticate success, enable DJTAG debug 


disable DJTAG debug 


BIT15 


reserved 


њ|о|њ | о|=|о|<=ј|о|ј=јој~ 


reserved 


BIT14 


allow running CPU in ptest function mode(download code 
0 | by func DMA and then start CPU to excute romcode, 
romcode then enter into func DMA mode ) 


CPU be reset, can't start in ptest function mode.namely, 
ptest function mode is disabled by ASIC. 


BIT13 


If software authenticate success, ap matrix/aon matrix can 
be accessed by DAP 


o 


disable DAP access ap matrix/aon matrix 


BIT12 


AP BISR disable 


AP BISR enable 


BIT11 


PUBCP BISR disable 


PUBCP BISR enable 


BIT10 


VSP BISR disable 


VSP BISR enable 


BIT9 


CAM BISR disable 


CAM BISR enable 


BIT8 


WTL BISR disable 


WTL BISR enable 


BIT7-BITO 


reserved 


= |о|-|о|>=-|о|>=- | ој =-| ој=јој~ 


reserved 


Block 5 is chip-SN and soc UID 
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ВіосК5: chip-SN, soc UID 
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 


Name 


Initial Value 
7 6 5 


Name anufacture SN add 


Initial Value 0 0 0 


Мате ГР сот мр | reserved reserved | LDO2P4_IFP 


Initial Value 0 0 0 0 0 0 0 0 
15 14 | 13 | 12 | 11 8 7 0 
Name RCO100M_LDO1P2 | LDO1PO5_IFP reserved 
Initial Value 0 0 0 0 0 0 0 0 0 0 0 


Мате 


Initial Value 
13 


Name served 


Initial Value 


Block7: THMO calibration 


0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
1 | 30 | 29 | 28 | 27 26 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 16 


Мате 


Initial Value 


Name 


Initial Value 


Block8: THM 1 calibration 


0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
31 | 30 | 29 | 28 | 27 26 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 16 


Мате 


Initial Value 


Name 
Initial Value 0 0 0 0 


Мате datslope[12:0] 
Initial Value 0 0 0 
6 5 4 
Name caldatoffset[10:0] 
Initial Value 0 0 0 
Block25: ChipNV, GPU binning bit 
31 30 | 29 | 28 | 27 26 25 | 24 23 22 21 20 19 | 18 | 17 16 
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Name | Pro | binning 


Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
7 


binning 
Initial Value 


Block26: leakage 


Name 


Initial Value 


Name 
Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 


Block27: ChipNV 
3 


1 30 | 29 | 28 | 27 26 25 | 24 23 22 21 20 19 | 18 | 17 16 
Мате reserved binning result 


Initial Value 0 0 
7 6 5 4 3 2 


Name peed/SIDO prediction and aging compensation 


Initial Value 0 0 0 0 0 0 0 0 


Мате 


Initial Value 


0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 


Block 22 to block 24 are register backup (for BootRomCode) 


Block22: efuse auto read pointer(bit[21:0]) 
31 30 | 29 28 | 27 | 26 | 25 | 24 | 23 22 | 21 | 20 | 19 18 17 16 
Мате | PRO | reserved 
Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
15 14 13 12 11 10 


Мате 
Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Block23: efuse auto read pointer(bit[21:0]) 
31 30 | 29 28 | 27 | 26 | 25 | 24 | 23 22 | 21 | 20 | 19 18 17 16 


Мате | РЕО | reserved 


Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
15 14 | 13 | 12 | 11 | 10 


Мате 
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Initial Value 0 


0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
31 30 | 29 28 | 27 | 26 | 25 | 24 | 23 22 | 21 | 20 | 19 18 17 16 
Мате reserved 


Initial Value 0 


Мате 


Initial Value 


Block 38~Block 63 used as BIA settings and SPRDUID 


Block38: BIA 


Name 
Initial Value 


0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 


Name 
Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 


(Block39 ~ Block61: BIA) 
Block62: SPRDUID 


31 30 29 28 27 | 26 | 25 24 | 23 22 | 21 20 19 18 17 16 


Мате reserved 


Initial Value 


Name 
Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
31 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 


Мате reserved 


Initial Value 


Name 


Initial Value 


Block 9 to block 13, block 15 to block 16 and 28 to block37 are reserved. 


5.32.2 Application notes 


Fuse programming should obey special sequence. 


5.33 Analog-Digital interface 


AON ADI interface is used to communicate with A-DIE. And base address is E4000000 and end 
address is E403FFFF. 


Base Addr Range Addr Map Description 
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E400_0000~E403_FFFF ADI Master 


5.33.1 Overview 


ADI module include i2c and adi top; when module is selected as 12C ; ip will work as i2c; 
when module is configured as ADI module; ip will work as adi; 


І2с mode: 2 wire serial system is a two-wire, bi-directional serial bus that provides a simple 
and efficient method of data exchange between devices. It is most suitable for applications 
requiring occasional communication over a short distance between many devices. 


The interface defines 3 transmission speeds: 
е Standard mode: 100 Kbps 

@ Fast mode: 400 Kbps 

е High-speed mode: 3.5 Mbps 

ADI mode: 


ADI is used to connect external PMU chip. By ADI, the chip can control the PMU chip and 
write command or read status from it. 


Each ADI frame contains not more than 34-bit data including address field, W/R control bit, 
and data filed. The length of the address field and the data filed is configurable. 


The three-wire serial interface needs three pins: SD, SCK and SYNC. SD is configured as an 
in/out pin. SCK is the serial clock. SYNC is frame synchronize signal, and HIGH indicating a 
new frame starts. 


On master side, SCK and SYNC are output pads, while SD is bi-direct pad. When master 
perform transmit operation, SD is output, but when receive, SD will switch pad direction by 
inactive “oe” signal so as to receive serial data from slave. 


On slave side, SCK and SYNC are input pads, while SD is bi-direct pad. When master 
perform transmit operation, SD is input, but when master receives, SD will switch pad 
direction by active “oe” signal so as to transmit serial data to master. 


ADI Serial clock should be programmable by changing clock divider value in ADI control 
register. 


5.33.2 Features 
І2С features: 
е Software programmable clock frequency 
Interrupt driven data-transfers 
Start/Stop/Repeated Start/Acknowledge generation 
Single Master Operation 
normal ,fast and High-speed modes are supported in this design 
Software programmable duty ratio of clock frequency are supported in this design 


Support hardware channel transaction inclueding i2c standard, FS and HS mode 
transaction 


Adi feature: 
е Sync Serial Interface, only 3-wire needed, SCK, SYNC and SD(bi-direct) 
е Supports 2-wire serial interface, SCK, SD 
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5.33.3 


Support 12bits address up to 4 slaves mode and 10 bits address single slave modes 
For 3-wire mode, In default, each frame contains 12 bits address , 1 bit R/W Пад, 16 
bits configure data, and totally 29 bits. 


For 2-wire mode, each frame contains 3 bits start sequence, 10 bits address, 1 bits ВЛА 
flag, 16 bits configure data, totally 32 bits. 


For 2-wire mode, each frame contains 3 bits start sequence, 13 bits address, 1 bits ВЛА 
flag, 16 bits configure data, totally 35 bits. 


The length of the address field is configurable 

Programmable serial interface clock, according to the following formula: 
Раск = Fanı master / (Там +1) 

Note: if Там =0, Раск = Fanı master / 2 

execute WRITE and READ operation to PMU chip through ADI 

ASync FIFO (8 entries) adopted to accelerating the chip WRITE operation 


The chip may once write at most 8 registers 

Supports MCU Write Buffer interrupt, indicating the FIFO full, empty, overrun status 
For each MCU read/write operation, delay about tus (when ск adi runs at 76.8MHz) 
should be tolerated. When clk adi runs at 26M, the delay about 3us. 

The interface timing is configurable, please refer to document Shark GSSI Module 
Design Specification 


ADI Slave is compatible to previous 10 bits address host design only when Efuse set 
adi 12b mode to 0. Latest ADI host sends 12 bits address in default, for adi slave, the 
input adi 12b mode should be setted to 1. Latest ADI host sends 15 bits adaress , for 
adi slave, the input adi 15b mode should be setted to 1. 


Signal Description 


І2с and adi mode all can use 2 wire serial interface: a serial data line (SDA) and a serial 
clock line (SCL) for data transfers. When adi is i2c mode, devices connected to these 
two signals must have open drain or open collector outputs. Both lines must be pulled-up 
to VCC by external resistors. The tri-state buffers for the SCL and SDA lines have to be 
added at a higher hierarchical level. 


Connections should be made according to the following figure: 
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scl_in 
SCL 
scl out 
sda in 
SDA 
sda out 
Figure 5-94 I2C PAD connection 
When adi is adi mode,adi can use two wires or three wires to work; 
2701 (optional) 
2-wire mode 
в] 
ADI 
— Slave 
Module 
[d =x 
CHIP 2725 
2-wire mode 
-| SCK Е 
Ф | 
ADI 2 ADI 
Master == SYNC | Slave 
Module — | Module 
-— SD 
Ж А e в 
2715 
2-wire mode 
X< 
| ADI 
Slave 
Module 
— са 
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Figure 5-95 ADI Connection 
5.33.4 Function Description 


5.33.4.1 І2С 
There are two mode as i2c transaction: 
1,Software flow control : i2c transmission control by programming to realize; please 
reference i2c module design specification. 
2,Hardware flow control: i2c transmission control by hardware automation to realize; 


There are special channel to trigger the flow. Has the same mechanism with ADI 
hardware channel; 


5.33.4.1.1 System Configuration 


The 2 wire serial system uses a Serial data line (SDA) and a serial clock line (SCL) for 
data transfers. All devices connected to these two signals must have open drain or open 
collector outputs. The logic AND function is exercised on both lines with external pull-up 
resistors. 


The 2 wire serial controller implemented here is a single master device; therefore it starts 
generating a clock as soon as it is enabled. The user should program this register to the 
desired value before starting any transfers. 

Data is transmitted synchronously to SCL on the SDA line on a byte-by-byte basis. Each 
data byte is 8 bits long. There is one SCL clock pulse for each data bit with the MSB 
being transmitted first. There is an acknowledge bit following each transferred byte. Each 
bit is sampled during the high period of SCL; therefore the SDA line may be changed 
only during the low period of SCL and must be held stable during the high period of SCL. 
A transition on the SDA line while SCL is high is interpreted as a command (START or 
STOP command). 


5.33.4.1.2 Wire Serial Protocol 
Normally, a standard communication consists of four parts: 
START signal generation 
@ Slave address transfer 
е Data transfer 
е ТОР signal generation 
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DRE 5 
w АХ Б ЕВ БАР СК 


rp] 


MSB acknowledgement 
signal from slave signal from receiver 


acknowledgement | Sr 


byte complete, 
interrupt within slave 


clock line held low while 
interrupts are serviced 


Figure 5-96 Data transfer on the I2C-bus 


1. START signal 


When the bus is free/idle, that is no master device is engaging the bus (both SCL and 
SDA lines are high), a master can initiate a transfer by sending a START signal. A START 
signal is defined as a high-to-low transition of SDA while SCL is high. The START signal 
denotes the beginning of a new data transfer. 


A repeated START is a START signal without first generating a STOP signal. The master 
uses this method to communicate with another slave or the same slave in a different 
transfer direction (e.g. writing to device to reading from device) without releasing the bus. 


The controller generates a START signal when the start bit in the 2ws command 
Register is set and the read or write bits are set. Depending on the current status of the 
SCL line a START or Repeated START is generated. 


2. Slave Address Transfer 


The first byte of data transferred by the master immediately after the START signal is the 
slave address. This is a seven-bit calling address followed by a RW bit. The RW bit 
signals the slave data transfer direction. No two slaves in the system can have the same 
address. Only the slave with an address that matches the one transmitted by the master 
will respond by returning an acknowledge bit by pulling the SDA low at the 9th SCL clock 
cycle. 


The controller treats a Slave Address Transfer as any other write action. Store the slave 
device's address in the 2ws command register and set the write bit. The controller will 
then transfer the slave address on the bus. 


3. Data Transfer 


Once successful slave addressing is achieved, the data transfer can proceed on a byte- 
by-byte basis in the direction specified by the RW bit sent by the master. Each 
transferred byte is followed by an acknowledge bit on the 9th SCL clock cycle. If the 
slave signals а No Acknowledge (МАСК), the master can generate а STOP signal to 
abort the data transfer or generate a repeated START signal and start a new transfer 
cycle. 


If the master, as the receiving device, does not acknowledge the slave, the slave 
releases the SDA line for the master to generate a STOP or repeated START signal. 
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For writing data to a slave, store the data to transmit in the 2ws_command register and 
set the write bit. For reading data from a slave, set the read bit. When the transfer is 
done, an interrupt is generated to MCU. The 2ws_command bit 8 to bit 15 contains valid 
data. The user may issue a new write or read command at this time. 


3. STOP signal 


The master can terminate the communication by generating a STOP signal. ASTOP 
signal is defined as a low-to-high transition of SDA while SCL is at logical ‘1’. 


5.33.4.1.3 Arbitration Procedure 


Since the 2 wire serial controller supports single master configurations only, no 
Arbitration logic is added to the controller. Only clock synchronization is supported since 
slave devices can use this mechanism for clock stretching. 


1. Clock Synchronization 


Since the logical AND function is performed on the signals, a high to low transition on 
SCL or SDA affect all devices connected to the bus. The SCL clock signal can be 
synchronized between multiple masters using this feature. Each device starts counting 
its SCL low period when the current master drives SCL low. Once а device's clock has 
gone low, it holds the SCL line low until the clock high state is reached. 


start counting 
wait HIGH period 


- counter 


= reset 


SCL 
Figure 5-97 Clock synchronization during the arbitration procedure 


2. Clock Stretching 


Slave devices can use the clock synchronization mechanism to slow down the transfer 

bit rate. After the master has driven SCL low the slave can drive SCL low for the required 
period and then release it. If the slave’s SCL low period is greater than the master’s SCL 
low period, the resulting SCL bus signal low period is stretched, thus inserting wait-states. 


5.33.4.1.4 Timing Prameters 


V0.3 Spreadtrum Communications, Inc., Confidential and Proprietary 1071 of 2330 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


КЕЗ SPREADTRUM | 5С9853ІЧА Device Specification 


SDA 


Figure 5-98 I2C timing diagram 


кор 
arameter escription Гм | 
fSCL SCL clock frequency 100 kHz 400 kHz 


Hold time (repeated) START 
condition. After this period, the 4.0 us 0.6 us 
first clock pulse is generated 


HIGH | | HIGH period of the SCL clock | | HIGH period of the SCL clock | of the SCL clock 4. | 4005 | us WC аи шер 


Set-up time for a repeated 


MSUDAT | DAT | Data set-up time ______| set- | Data set-up time ______| time | 250п5 | ns розии иа 

рии Eme ex 
ПЕ: |- |ж. | же 
мез шеге of fee 
FO лы | те [| 
EI seated [emp ope 


5.33.4.2 ADI Master 
The main function of ADI master are : 
1) Chip can access PMU space through ADI 
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V0.3 


The interface timing is compatible with 3-wire SPI timing 


The frame length including the address length, the data length and the w/r bit position is 
configurable (GSSI), the frame length is up to 32-bit or 35-bit. 


APBO is used to configure ADI and GSSI register, execute READ command 
APB1 is used to execute WRITE command 


Chnnel2~channel49 are hardware channels. These channels can be enabled or disabled 
independently 
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Ee RegFile 
rd cmd 
wr cmd 
APB > ARBITOR 
Aud_dangl chnl2 > 
Aud_dangr chnl3 > 
Wpa сіс dcm chnl4 » 
TRANS 
АУ50 wr chnl5 »- 
у 
AVSO rd chnl6 » . 
> Adi sck 
AVSI wr сви? > - Гы GssI шыла 
т- Adi sd 
6- Adi su 
AVSI rd chnl8 = 
AVS6_wr chnl17 >| 
AVS6 та chnl18 » 
chnl19. > 
chnl20- — 
chnl49- р- 
Figure 5-99 ADI Master Diagram 
5.33.4.2.1 FSM 
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Figure 5-100 FSM State trans diagram 


The ADI master FSM is responsible for arbitration, fetch r/w command and serial transfer. 


5.33.4.2.2 Arbitrator 


The following commands will cause ADI master to transfer with analog die: 

1) ARM Write Command; 

2) ARM Read Command; 

3) All other hardware channel WR/RD Commands; 

If more than one of above commands is active simultaneously, arbitration is necessary. 


This ADI Master has a 4-level configurable priority. If there is more than one active command 
in the same priority, command is selected by robin-round algorithm. The channel arbitration 
logic is implemented as follows. 


1) Firstly, search the highest priority in all active commands. 
2) Then search the commands that have this priority level. 


3) And select the last executed command number on this priority level. (There are four 
registers to store the last executed commands numbers on each priority levels.) 


4) Beginning with this last executed command number, search the next execute command 
number on this priority level. 


5) This new searched command number is the next command. 


5.33.4.2.3 Serial interface 


All command and data send to analog side is stored in the Write command FIFO, it is an 
asynchronous FIFO with 8-depth and 32-bit width, used to accelerate ADI block write speed. 
MCU can continually send 8 write commands. 

For register read, only one read data is buffered in ADI block, which means the chip can read 
one data at a time. After sending a read command, the chip should wait for a status bit 
change, indicating the serial interface data transfer done and read value is available. If the 
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chip does not take this data before sending another read command, there will be a risk to 
lose the previous data. 


SCK is programmable by changing of clock divider value in ADI control register. 
The following graph shows how a write and read command is formed, 
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Figure 5-101 Write Operation (3-wire) 
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Figure 5-102 Read Operation(3-wire) 
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Figure 5-103 Write Operation (2-wire) 
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Figure 5-104 Read Operation(2-wire) 


5.33.4.3 ADI Slave 


ADI slave function is to receive/transmit command and data from master; maintain control register and 
provide configure value to analog logic. The slave block is always droved by master. 


The main function of ADI slave is: 


V0.3 
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1) Do serial to parallel shift when receive data from SD; 
2) Do parallel to serial conversion when transmit data to SD; 
3) Maintain parts of analog control registers; 


The slave is quit simple, and main components are address shifter, transmit shifter, receive shifter and a 
transfer counter; 


SCK SYNC SD 


APB 

bridge ADI slv 
INTC D REG 
TPC 2» GPIO 
ADC D COM 
VBC D i PIN 
RTC М) 
WDG = 

b d 


Figure 5-105 ADI Slave 


In the previous design, ADI Master only supports single ADI Slave. This means 10 bits address is enough 
for use. However, in the current design, the ADI can support up to 3 ADI slaves. Therefore, the address 
length has been extended to 12 bits. To support 3 ADI slaves and also be compatible to previous 10 bits 
host design, two important changes are added to ADI slave. One is adding parameter adi slv id. The 
parameter is used to identify which slave has been selected for use. The slave can be activated only 
when the highest two address bits equal to the adi slv id. Another change is adding adi 12b mode 
signal. This enable signal is designed to control which type of command frame will be used. If 

adi 12b mode is high, the slave will support new adi host 12bits address command otherwise it supports 
10 bits address mode. The adi 12b mode control signal will be preloaded in Efuse. 


5.33.4.4 Adi clk path 
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Figure 5-106 ADI Slave 


a. “divider” block function: adi сік p = adi_clk/M. where M is a clock divider factor. 
b. "reverse" block function: adi сік o = ~ adi ск p. 

с. Count unit is adi ск. 

d. Pad out adi scl just as data. 

e. Adi module only has one clock:adi_clk; 


5.33.5 Control Registers 


5.33.5.1 Memory map 
ARM base address: 


ЕТЕ [шет СИ 


0x000C ADI CHNL PHI Н adi chnl pri h 
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0x0044 CHNL2_ADDR The address the hardware channel is mapped to 
evtO with fifo. 

0x0048 CHNL3 ADDR The address the hardware channel is mapped to 
evtl with fifo. 

0x004C CHNL4 ADDR The address the hardware channel is mapped to 
evt2 with fifo. 
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5.33.5.2 ARM Register Descriptions 


5.33.5.2.1 ADI CTLO 
0x00000004 adi ctl0(0x00000000) ADI CTLO 


| " 31 | 30 | 20 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | vo | 17 | 16 | 


Reserved 


adi сно 
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Field Name Type | Set/Cle | Reset Description 
ar Value 


мәне — [ewe qw To __| НИ 


cmd wr addr en т wrte operation use command mode;write 
1'b1 is valid;must first configure chanlO 
addr,then configure 
chanlo data; 


address sel [4: 3] UNE bit is 12; 01:address bit is 
UE: 10:address bit is 15; 


аи 


addr руво sel [1:0] "00" word (the "00" should Бе set when 
2. to SPRD PMU chip),"01"byte 
"10" half word 


5.33.5.2.2 ADI CHNL PRI L 


adi chnl pri 1(0x00000000) 
| Bit |31 (зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16-. 
э» — ___- | е [= [м | 
| Reset | о | о | о | о|о|о|о|о|о| о [о ооо [оо 
| ви |15|1а|1з | 12 | 1 | ој о | в | т | в [5 | а {з [2 | јо 


chnl 4 pri chnl 3. pri chnl 2 pri chnl 1 pri chnl O pri 


Type 


adi chnl pri | 


Field Name Type | Set/Cle | Reset Description 
ar PME 


chnl 9 pri [29: 27] — ПО with lowest priority, and 3'h4 with 
the highest priority 


chnl 8 pri [26: 24] | RW NA 3'h0 with lowest priority, and 3'h4 with 
the highest priority 

chnl 7 pri [23:21] | RW NA 3'h0 with lowest priority, and 3'h4 with 
the highest priority 

chnl 6 pri [20: 18] 370 with lowest priority, and 3'h4 with 
the highest priority 
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chnl 5 pri [17:15] | RW NA 3'h0 with lowest priority, and 3'h4 with 
the highest priority 

chnl 4 pri [14:12] | RW NA 3'hO with lowest priority, and 3'h4 with 
the highest priority 

chnl 3 pri [11: 9] RW NA 3'h0 with lowest priority, and 3'h4 with 
the highest priority 


chnl 2 pri RW NA 3'h0 with lowest priority, and 3'h4 with 
the highest priority 

chnl 1 pri [5: 3] RW NA 3'h0 with lowest priority, and 3'h4 with 
the highest priority 

chnl O pri [2: 0] RW NA 3'hO with lowest priority, and 3'h4 with 
the highest priority 


5.33.5.2.3 ADI CHNL PRI H 
ШІН ЕЛЕЛЕЛЕЛЕДЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 
пре fe | w | Ем |» | ~ | 
res грр 
ви | пе | за Е па о О | е | е [> [2] [0] 


chnl 
_15 chnl 14 pri chnl 13 pri chnl 12 pri chnl 11 pri chnl 10 pri 
. pri 


Type 


adi chnl pri h 


Field Name Type | Set/Cle | Reset Description 
ar ЁР 


сһпі 19 pri (29: 27] — ПО with lowest priority, and 3'h4 with 
the highest priority 

chnl 18 pri [26: 24] | RW NA 3'hO with lowest priority, and 3'h4 with 
the highest priority 


chnl 17 pri [23: 24] | RW NA 3'hO with lowest priority, and 3'h4 with 
the highest priority 

chnl 16 pri (20: 18) | RW NA 3'h0 with lowest priority, and 3'h4 with 
the highest priority 

chnl 15 pri [17:15] | RW NA 3'h0 with lowest priority, and 3'h4 with 
the highest priority 
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срп! 14 pri [14:12] | RW NA 3710 with lowest priority, and 3'h4 with 
the highest priority 

chnl 13 pri [11: 9] RW NA 370 with lowest priority, and 3'h4 with 
the highest priority 


chnl 12 pri RW NA 3'h0 with lowest priority, and 3'h4 with 
the highest priority 

chnl 11 pri [5: 3] RW NA 3'h0 with lowest priority, and 3'h4 with 
the highest priority 

chnl 10 pri [2: 0] RW NA 3'h0 with lowest priority, and 3'h4 with 
the highest priority 


5.33.5.2.4 ADI INT EN 
0x00000010 adi int en(0x00000000) ADI INT. EN 


| " |з1 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | zt | 20 | 19 | ve | 17 | 16 | 


Reserved 


| ви [15 та [1з |12 зоо [ет [е [5 [а |з 211 [о 
CH CH CH CH CH CH CH CH CH CH CH CH AR 


Reserved 


N N N N N N N N N N N N N 


adi_int_en 


Field Name Type | Set/Cle | Reset Description 
аг ШЫ 


СНМІ 38 FIFO О = — write FIFO overflow interrupt 
VF INT EN enable 


CHNL37 FIFO O |[14] RW NA CHNL37 write FIFO overflow interrupt 
VF INT EN enable 
CHNL36 FIFO O | [13] RW NA CHNL36 write FIFO overflow interrupt 
VF_INT_EN enable 


CHNL35 FIFO O | [12] [RW Ма [о |CHNL35 write FIFO overflow interrupt 
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SS FIFO_O L— CHNL34 write FIFO overflow interrupt 
VF INT EN enable 
CHNL33 FIFO О | [10] CHNL33 write FIFO overflow interrupt 
VF INT EN enable 
CHNL32 FIFO О RW NA CHNL32 write FIFO overflow interrupt 
VF INT EN enable 
CHNL31 ЕРО О RW NA CHNL31 write FIFO overflow interrupt 
VF INT EN enable 
CHNL30 FIFO O | [7] RW NA CHNL30 write FIFO overflow interrupt 
VF INT EN enable 


CHNL29 FIFO O RW NA CHNL29 write FIFO overflow interrupt 
VF INT EN enable 

CHNL3 FIFO OV | [5] RW NA CHNL3 write FIFO overflow interrupt 
F INT EN enable 

CHNL2 FIFO OV | [4] RW NA CHNL2 write FIFO overflow interrupt 
F INT EN enable 

ARM FIFO OVF | [3] RW NA ARM write FIFO overflow interrupt 

INT EN enable 


Dese: _ ms [б [WA ГБ [кееш — — — — — 


5.33.5.2.5 ADI INT RAW STS 
0x00000014 adi int raw sts(0x00000000) ADI INT RAW STS 


Les pe Se eee eq p ees reme de fen ps 


Reserved 


Reserved 


adi int raw sts 
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Field Name Type | Set/Cle | Reset Description 
ar ЁРЕ 


CHNL38_FIFO_O ш —— write FIFO overflow interrupt 
УР INT RAW ST raw status 

CHNL37 FIFO O |[14] CHNL37 write FIFO overflow interrupt 
VF INT RAW ST raw status 

S 

CHNL36 FIFO О | [13] NA CHNL36 write FIFO overflow interrupt 
VF INT RAW ST raw status 

S 

CHNL35 FIFO O |[12] NA CHNL35 write FIFO overflow interrupt 
VF INT RAW ST raw status 

S 

CHNL34 FIFO О | [11] NA CHNL34 write FIFO overflow interrupt 
VF INT RAW ST raw status 

S 

CHNL33 FIFO O | [10] NA CHNL33 write FIFO overflow interrupt 
VF INT RAW ST raw status 

S 

CHNL32 НЕО О МА CHNL32 write FIFO overflow interrupt 
VF_INT_RAW_ST raw status 

5 

CHNL31_FIFO_O NA CHNL31 write FIFO overflow interrupt 
VF_INT_RAW_ST raw status 

5 

CHNL30_FIFO_O | [7] NA CHNL30 write FIFO overflow interrupt 
VF_INT_RAW_ST raw status 

5 

CHNL29 НЕО О МА СНА! 29 write FIFO overflow interrupt 
VF_INT_RAW_ST raw status 

5 

CHNL3 FIFO OV | [5] NA CHNL3 write FIFO overflow interrupt 
F INT RAW STS raw status 

CHNL2 FIFO OV | [4] NA CHNL2 write FIFO overflow interrupt 
F INT RAW STS raw status 

ARM FIFO ОАЕ. | [3] NA ARM write FIFO overflow interrupt raw 
INT RAW. STS status 


Deme: [Ew [no [NAO ]Reews — — — — — ] 


5.33.5.2.6 ADI INT MASK STS 


0x00000018 adi int mask sts(0x00000000) ADI INT MASK STS 


| " | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | ve | 17 | 16 | 


Reserved 
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те _ 808 
ШЕСТИ БА EE COR ПСИ КА КА С ПАПА ПИ ВЕ ERE КА 
CH CH CH CH CH CH CH CH CH CH CH CH AR 


Reserved 


adi_int_mask_sts 


Field Name Type | Set/Cle | Reset Description 
аг Value 


a СС qw o mew 7 


CHNL38 FIFO О = CHNL38 write FIFO overflow interrupt 
ven INT MASK S mask status 

CHNL37 FIFO O |[14] CHNL37 write FIFO overflow interrupt 
vE INT_MASK_S mask status 

CHNL36 FIFO О | [13] CHNL36 write FIFO overflow interrupt 
VF INT MASK S mask status 

TS 

CHNL35 FIFO O |[12] NA CHNL35 write FIFO overflow interrupt 
VF INT MASK S mask status 

TS 

CHNL34 НЕО О | [11] NA CHNL34 write FIFO overflow interrupt 
VF INT MASK 5 mask status 

TS 

CHNL33_FIFO_O | [10] NA CHNL33 write FIFO overflow interrupt 
VF_INT_MASK_S mask status 

TS 

CHNL32_FIFO_O NA CHNL32 write FIFO overflow interrupt 
VF_INT_MASK_S mask status 

TS 

CHNL31_FIFO_O NA CHNL31 write FIFO overflow interrupt 
VF_INT_MASK_S mask status 

TS 


CHNL30 FIFO О |[/] ВО |М |0 ___| CHNL30 write FIFO overflow interrupt 
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VF INT MASK S mask status 

TS 

CHNL29 FIFO O CHNL29 write FIFO overflow interrupt 
УБ INT_MASK_S mask status 

CHNL3_FIFO_OV | [5] СНМЕЗ write FIFO overflow interrupt 
= INT_MASK_ST mask status 


CHNL2 НЕО OV | [4] CHNL2 write FIFO overflow interrupt 

F INT MASK ST mask status 

S 

ARM FIFO ОУҒ | [3] NA ARM write FIFO overflow interrupt mask 
INT MASK STS status 


[emer [їй [no [NAO [шее — — — — ] 


5.33.5.2.7 ADI INT CLR 


Lo [s] [ [s [5 T7 [з] [т [в [e e [з De 


Reserved 
Type 


| ви |15|14 | 1з || пој e Е | ге | 5 |4|з|2 | [о 
CH CH CH CH CH CH CH CH CH CH CH CH AR 


Reserved 


5 5 5 5 5 5 5 5 5 5 5 5 5 


adi_int_clr 


Field Name Type = Reset Description 
Value 


ГИ Е ЕД |, ет 


CHNL38_FIFO_O ш WO NA Clear channal FIFO overflow interrupt 
VF_INT_MASK_S „115 valid 
TS 
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CHNL37_FIFO_O | [14] WO NA Clear channal FIFO overflow interrupt 
VF_INT_MASK_S „115 valid 

TS 

CHNL36_FIFO_O | [13] WO NA Clear channal FIFO overflow interrupt 
VF_INT_MASK_S „115 valid 

TS 

CHNL35 FIFO O | [12] WO NA Clear channal FIFO overflow interrupt 
VF INT MASK S ,1is valid 

TS 

CHNL34 FIFO O | [11] WO NA Clear channal FIFO overflow interrupt 
VF INT MASK S ,1is valid 

TS 

CHNL33 FIFO О | [10] WO NA Clear channal FIFO overflow interrupt 
VF INT MASK S ,1is valid 

TS 

CHNL32 ЕРО О WO NA Clear channal FIFO overflow interrupt 
VF INT MASK S ,1is valid 

TS 


CHNL31 FIFO О WO NA Clear channal FIFO overflow interrupt 
VF INT MASK S ‚115 valid 

TS 

СНМ 30 FIFO О | [7] Clear channal FIFO overflow interrupt 
ven INT MASK S ‚115 valid 

CHNL29 FIFO O Clear channal FIFO overflow interrupt 
ve INT_MASK_S ‚115 valid 

CHNL3_FIFO_OV | [5] Clear channal FIFO overflow interrupt 
F INT MASK ST ‚115 valid 

S 


CHNL2 FIFO OV | [4] WO NA Clear channal FIFO overflow interrupt 
F INT MASK ST ‚115 valid 

5 

ARM_FIFO_OVF_ | [3] МО МА Clear сһаппа! FIFO overflow interrupt 
INT_MASK_STS ‚115 valid 


ТС: [їй [no [а [ ]Weews | 


5.33.5.2.8 GSSI CTRLO 
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RF_GSSI_WR_POS 


RF GSSI CMD LEN ВЕ GSSI FRAME LEN 


Field Name Bit RAN Reset Description 
Value 
RF GSSI WR DISABLE [31] RW ТО 0: wr bit enable 
1: wr bit disable 
RF GSSI SCK ALL ON [30] RW Thi 0: sclk auto gate 
1: sclk always on 


RF GSSI DUMMY CLK EN | [29] RW Thi Dummy bit clock output 
enable 
1: output dummy clock 
0: gate dummy clock 
HF GSSI FAST MODE [28] RW тһ Fast mode control 
1: RX sample delay 1 cycle 
0: RX sample no delay 
RF_GSSI_IE_CFG [27] RW Tho GSSI data pad ie delay 
configure: 
1: delay 1 cycle 
0: no delay 


RF_GSSI_SCK_REV [25] RW 1710 Output sck inverts enable. 
1: invert; 
0: not invert 


RF GSSI SYNC [24] MCU sync register 


RF GSSI SYNC MODE [23] RW Thi The sync shape 
1: the sync is a pulse; 
Олће sync is a active low level 
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RF GSSI SYNC SEL [22] RW Thi The sync signal generator. 
1: ASIC generate the sync 
signal 
0: MCU register generator the 
sync signal 
RF_GSSI_WR_POL [21] RW 1'h0 The write/read flag 
0: 0 means write,1 means 
read. 
1: 4 means write,0 means 
read. 


ВЕ GSSI WR POS [20:16] RW 5'h10 The write/read flag position in 
the operation stream frame.. 


ВЕ GSSI DATA LEN [15:11] 5'h10 The access data length. 


RF GSSI CMD LEN [10:6] RW 5'hOb The access command length, 
include the address and 
write/read flag 


RF GSSI FRAME LEN : RW j The total length of the access 
operation, include the 
write/read flag, the address 
and the data. 


5.33.5.2.9 GSSI CTRL1 


0x00000024 9551  CFG1 (reset 0x0003 0001) GSSI CFG1 


ВЕ GSSI RBP LEN RF GSSI WBP LEN B E | RF GSSI DUMMY LEN 


ВЕ GSSI SYNC НЕ 
AD LEN 


RF GSSI CLK DIV 
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Value 


RF GSSI STRTBIT MODE [31] RW 1710 2-wire mode enable: 
1: start 2-wire mode enable 
0: disable 2-wire mode 
RF_GSSI_RBP_LEN [30:28] RW 3'hO Slave to master turn around 
length, used only in RFFE 
RF GSSI WBP LEN [27:24] RW 4"10 Master to slave Тит around 
length, used only in RFFE 
RF GSSI SCC LEN [23:21] RW зло Start sequence condition. 
Used only in RFFE. 
RF GSSI SAMPLE DLY [20] RW ТО 1: dly 1 clk 
0: no dly 


RF_GSSI_DUMMY_LEN [19:16] Extra dummy SCK 


RF_GSSI_SYNC_END_LEN [15:13] RW S'hO The sync after all data 
transfer 


ВЕ 6551 SYNC HEAD LEN | [12:10] The sync before data transfer 
RF GSSI CLK DIV [9:2] Есак mepi/2*(Div+1) 


ВЕ GSSI МӘ ВХ [1] RW Tho 0: RX data at the posedge of 
SCK(In fact is the first 
posedge ск тері after the 
posedge of SCK); 

1: RX data at the negedge of 
SCK(In fact is the first 
posedge clk mspi after the 
negedge of SCK); 

ВЕ GSSI ма TX RW ШЕ 0: TX data at the posedge of 
ЗСК; 
1: TX data а the negedge of 
SCK; 


5.33.5.2.10ARM RD CMD 
0x00000028 ARM RD CMD(0x00000000) ARM RD CMD 


| Bit_| 31 | 30 | 29 | 26 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
| Мате [Sw 


reserved ARM_RD_CMD 


pw 
| зе Me | | | || | | ||: | 
Еа л ЕРЕС | ЕЕ А ПЕСНИ 
Б жы. 


ARM_RD_CMD 
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LINSEREREREREREREREREREREREREREREN 


Field Name Type Reset Description 
Value 


emer јо је meme — — | 


ARM RD CMD [25: 0] WO 0x0 status, if return to “O” means read done. And then, 
ARM may read ARM RD DATA to get back the 
register value; 


5.33.5.2.11АВМ RD DATA 


m [o [o p 2 [7 [5 [25 [5 [5 [2 [г [ e [з [тт [| 


arm rd addr 


arm rd data 


САНЕ 


ЖОЙ СИЕР НИ COR ПН БИ Я EC 


Field Мате Туре Reset Description 
Value 


arm_rd_cmd_busy "ava “0”: read done, means the analog die register 
value has been stored in RD_DATA or there is no 
RD command 
* 1" : data has not been read back 


[30:6] |RO foxo | Register address,map to ARM ВО CMD[16:2] 
[15: 0] [RO |00 | Read register value from analog die 


5.33.5.2.12ARM FIFO STS 
0x00000030 ARM. FIFO STS (0x00000400) 
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| Bit_| 31 | 30 | 29 | 26 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 16 | 17 | 16 | 
| "> — |. /|. |. | 
| "eset ЕЕ ONIS ИЕ НЕН RR CN SR SR SIN MER SN 
BEC А ИЕА ЫЫ А EIER E CRT СИ ДЕЈВ БИЕШ 


-E i = reserved arm wr fifo rptr arm wr fifo wptr 


| Туре | 


Field Name Type Reset Description 
Value 
Gra [mo [oo meme — — — — — — —— 
arm wr fifo full [11] |RO |00. | Arm write FIFO full 


arm_wr_fifo_empt | [10] EA A Arm write FIFO empty 
y 

(7 [ro ре нее — 
arm wr fifo rptr [ 6: 4] во [оо | Arm write FIFO rd address 

freseved fa Ro foo Reed 7 
arm_wr_fifo_wptr [ 2: 0] [RO [оо | Arm write FIFO wr address 


5.33.5.2.13ADI STS 


ICHEREIEIEIEZEIEIJEIEJEIEREIEIEJEZE] 
еј mE] 


Reserved 
“ту. ООО ВОО 
Газ О В ЗВ Е ПА ЕВ ЕА 
| Bi [us ВЕКА 
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Field Name Type | Set/Cle | Reset Description 
ar = 


е ЕЕ ЕН С а 
әмма [пу [о ја [0 је 
ает ав [nos [no ја [o — [Aprewssus — _ 
hee: _ m је [а р [recone —  — — — —À 


adi trans req NA "0" no adi request on the line "1" there 
is a request on the line 


adi chnl sel [5: 0] "000000" mcu wr channel 
"000001" mcu rd channel 
"000010" audio left channel 
"000011" audio right channel 
"000100" wpa dcdc dcm channel 
"000101" chnlO wr channel 
"000110" chnlO rd channel 
"000111" chnl1 wr channel 
"001000" chnl 1 rd channel 
"001001" chnl 2 wr channel 
"001010" chnl 2 rd channel 
"001011" chnl 3 wr channel 
"001100" chnl 3 rd channel 
"001101" chnl 4 wr channel 
"001110" chnl 4 rd channel 
"001111" chnl 5 wr channel 
"010000" chnl 5 rd channel 
"010001" chnl 6 wr channel 
"010010" chnl 6 rd channel 
"010011" channel 19 
"010100" channel 20 
"010101" channel 21 
"010110" channel 22 
"010111" channel 23 
"011000" channel 24 
"011001" channel 25 
"011010" channel 26 
"011011" channel 27 
"011100" channel 28 
"011101" channel 29 
"011110" channel 30 
"011111" channel 31 
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"100000" channel 32 
"100001" channel 33 


"100010" channel 34 


5.33.5.2.14EVT_FIFO 5150 
0x00000038 evt_fifo_sts0(0x02020202) EVT FIFO STSO 


| s | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | zt | 20 | 19 | 18 | 17 | 16 


evi4_fifo evt4 fifo r - evt3 fifo еміз Шо и 
Reserved а мм тор _ F Reserved оло мој лор 
рїг tr ptr tr 
evti e evti кш = емо E cn 
- Е ј Е 


је реј еер | = |ә [ерю 
ЕСІ ЕЕИЕНЕНЕЕГГЕН ee 


evt о 5150 


а Value 
вој ја |o Reed — | 
evt4 Но wptr [29: 28] ВО |м јо | channel 30 write FIFO write address 
evt4 ғо rptr [27: 26] [RO |м јо | channel 30 write FIFO read address 
evt4 fifo empty [25] [RO јм о | channel 30write FIFO overflow empty 
evt4 о ovf req [24] [RO |м јо | channel 30 write FIFO overflow request 
рз [mo [NA o [ее  - 
еміЗ fifo wptr [21:20] | RO ма |0  |channel29write FIFO write address 
evt3 fifo rptr [19: 18] ВО |м јо | channel 29write FIFO read address 
evt3 fifo empty [17] [RO |М о | channel 29 write FIFO overflow empty 
evt3 fifo ovf req [16] ВО |м јо | channel 29 write FIFO overflow request 
пала [Ro ја |o [ее | 
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[ewe wer [AST] [RO [на [0 | channel wile FIFO wie address | 
Pewee [пй [RO [МА fo | channel s wie FIFO read adress — 
Ceni но тру је [no [WA [ба | channel s write FIFO overiow атру — 
Pewee [tm — [no — ws fo | channel write FIFO overow request | 


ее [тї [RO [ал о |е | 
woe pr ја [no ја fo | channel2 wis FIFO wrie accross | 
инте ва no ја јо — sme z wie FIFO read address | 
[юле ету ја но [na от | channel wie FIFO overiow emp | 
оне [ior [RO [na fo — shame z ийе FEO overtow Teauesi | 


5.33.5.2.15ARM_CMD_STSO 


[ae ат [2s [2s [2 [2 [2 [2 [ж] 


chnl | срп! | сћи! | сһпі | chnl | срп! | chn! | сһпі | срп! | chn! | сһпі | срп! | сћи! | chni | срп! | сћи! 
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 
Type ro [о | но СЕЗЕТ [Му [о | по [ео [о 


chnl | срп! | срп! | сһпі | сһп! | срп! | chn! | спо! | срп! | chni | chni | срп! | сћи! | сит 
15 14 13 12 11 10 9r 8r 7r 6r 5:1 4r 3-1 2r 


IDG Т, 92 CIEXESESEXEEXES 
Е v ЕПУ ЕТ ICA ER ER ER ЕЗ 


arm cmd stsO 


Field Name Type Set/Cle | Reset Description 
ar Value 
chnl31 req [31] ВО |м јо | chnl31. req status, just for debug 


chnl30. req [30] ВО |м јо | chnl30 гед status, just for debug 
chnl29 req [29] ВО |м јо | chnl29 req status, just for debug 


наве tsp [no ја јо Јана rea status, тое | 
[от јет јо ја јо | oie req status, eriordebus | 
[wee Е јо ја јо [onee rea status, eriordebus | 
[отте [tsp no ја јо ап rea status, ошый | 
[от Е no ја ОИ ont req status, stToraebua | 
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[тюз [т [о ја [s — Јава вала. летию | 
міз — [en [mo [МА fo ата roa stats, lust ior dous | 
[отек — [en [mo [МА fo ата req status, ото 
[ота |] [mo [МА fo forneo roa status, ето 
Cmno rea [ua [ro [МА И СЕСТЕР 
Camera [п [mo ја СИ СЕТИ 
[оюп — [nn [mo ја јаваат 
xe [пй ССИ ССИ СИ СЕТИ 
себе [п] СИ ССИ И СЕСТЕР 
СИ ГСС |ғо ја fo [enna req status, воа 
сна [пз [mo ја fo formna roa siaus. srtordebos | 
[отп [пл [mo СИ СИ СЕСИИ 
[оюп — [nn ја fo |Әтін req stats, ото 
owes [пй [mo [МА fo | СЕСИИ 
ams res — [m [no ја јавање — — 
[отв — [m [no ја О КТТ ЕЕ 
[от — јо [МА о опт rea satus, Е 
[отл — јо ја fo fomne rea siaus lust tor aeoo 
[отыл — m [RO ја [0 fonn vea siaus iustior debus — — 
Ehre |4 јо [МА — [o — ewitzrenstatue. justordebus — — 
ore — [e јо [МА јавање 
[оте — [m је [NA [0 fomne rea siaus ust toraeou 
ста [m [© ја [% — ewn-reasae.jusrtordebug — — 
ames По [Ro [WA — [o fonno rea siaus lust tor aeoo 


5.33.5.2.16CHNL ENO 


m [o o [ [2 7 [5 ЕЈ ЕЈ | 8 2 [ | » [э [тв [9 [15] 


chnl | срп! | сћи! | chn! | chnl | срп! | сһпі | спо! | срп! | chni | спа! | срп! | сћи! | chni | срп! | сћи! 
31 30 29 28 27. 26 25 24 23 22 21 20 19 18 17 16 
еп еп еп еп еп еп еп еп еп еп еп еп еп еп еп еп 


Tame | ви ји | пи | ти | пи | ви | ви | ем | и | ти | пи | ви | ви | ви | и | и 


Peset | о | о | о | о | о | о | о| о |о | о | о| о |о | о | | | 
LEES] И ЕЕН ЕН НЕ БН е ЕЛДЕ ЕЗ RR] 


chnl | срп! | срп! | сһпі | сһп! | срп! | chni | chni | срп! | сћи! | chni | срп! | chni | сит Res | Res 
15 14 13 12 11 10 дзеј8е | 7е | бе | 5е | 4е | Зе | 2е erv erv 
en en en en en en n n n n n n n n ed ed 
Туре | пи | ви | пи | ew | aw | пи | пи | пи | пи | ви | ви | ви | aw | ew | по | по | 
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chnl enO 


Field Name Type Set/Cle | Reset Description 
ar Value 

chnl31 en [31] RW NA chnl31 еп, 1:enable channel; O:disable 
channel 

chnl30 en [30] RW NA сһпіЗ0 еп, 1:enable channel; O:disable 
channel 

chnl29 en [29] RW NA chnl29 еп, 1:enable channel; 0:disable 
channel 

chnl28 en [28] RW NA chnl28 еп, 1:enable channel; O:disable 
channel 

chnl27 en [27] RW NA сһпі27 еп, 1:enable channel; O:disable 
channel 

chnl26 en [26] RW NA chnl26 en , 1:enable channel; O:disable 
channel 

chnl25 en [25] RW NA chnl25 en , 1:enable channel; O:disable 
channel 

chnl24 en [24] RW NA chnl24 en , 1:enable channel; O:disable 
channel 

chnl23 en [23] RW NA chnl23 en , 1:enable channel; O:disable 
channel 

chnl22 en [22] RW NA chnl22 еп, 1:enable channel; O:disable 
channel 

chnl21 en [21] RW NA chnl21 еп, 1:enable channel; O:disable 
channel 

chnl20 en [20] RW NA chnl20 en , 1:enable channel; O:disable 
channel 

chnl19 en [19] RW NA chnl19 еп, 1:enable channel; O:disable 
channel 

chnl18 en [18] RW NA chnl18 еп, 1:enable channel; O:disable 
channel 

chnl17 en [17] RW NA chnl17_en , 1:enable channel; O:disable 
channel 

chnl16 en [16] RW NA chnl16 еп, 1:enable channel; O:disable 
channel 

chnl15 en [15] RW NA chnl15 еп, 1:enable channel; 0:disable 
channel 

chnl14 en [14] RW NA chnl14 еп, 1:enable channel; O:disable 
channel 

chnl13 en [13] RW NA chnl13 еп, 1:enable channel; O:disable 
channel 
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chnl12 en [12] RW NA chnl12 еп, 1:enable channel; O:disable 
channel 

chnl11 en [11] RW NA chnl11 en, 1:enable channel; O:disable 
channel 

chnl10 en [10] RW NA chnl10 еп, 1:enable channel; O:disable 
channel 

chnl9 en RW NA chnl9 en , 1:enable channel; O:disable 
channel 

chnl8 en RW NA chnl8 en , 1:enable channel; O:disable 
channel 

chnl7 en [7] RW NA chnl7 еп, 1:enable channel; O:disable 
channel 


chnl6 en RW NA chnl6 en , 1:enable channel; O:disable 
channel 

chnl5 en [5] RW NA chnl5 еп, 1:enable channel; O:disable 
channel 

chnl4 en [4] RW NA chnl4. еп, 1:enable channel; 0:disable 
channel 

сһпіЗ en [3] RW NA сһпіЗ еп, 1:enable channel; O:disable 
channel 

chnl2 en [2] RW NA chnl2 еп, 1:enable channel; O:disable 
channel 


emer [пт јо [а — [9 [тее — — — — 3] 
еее је |ю [л [о — Rees — — | 


5.33.5.2.17CHNL2 ADDR 


ви Ги [o p o] [5s [5 | и To To [т | » o T [ [15] 


chnl 
Reserved 2a 
ddr 


ЕТЕ ЗЕН E 


ETYNREREREREREREREREREREREREREREREN 
ICHEEIEIEIEREIERERERERERERERERENKE 
еј аа 
Peel [о 5 Пе По il Mill) ОС СЗ 


chnl2 addr 
Field Name | Bit | Type Set/Cle | Reset | Description 
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а va |” 
киш ees [а > — [o — — —— 


chnl2 addr [16: 0] Ox6c4 the address the channel is mapped to in 
the PMU chip space.evtO with fifo. 


5.33.5.2.18 СНМЕЗ_АООВ 


0х00000048 chnl3 addr(0x000006C8) CHNL3 ADDR 


Reserved 


те | 24. үү 
[Reset | о | о | о | о | о | о | о | о | о | ој о | ој о | ој eo | 
ви | 15 | та | 1з | 12 [атто [о је |7 | е | 5 ја [з 2 | 1 [0] 
| Мате | chnl3 addr 

Pest | о | о | о | о | о |" ЕЕ "сака аа 


chnl3 addr 


Field Name Type | Set/Cle | Reset Description 
аг Value 


ССГ ІС: БЕН [а 9 је | 


chnl3_addr [16: 0] RW NA 0х6с8 the address the channel is mapped to іп 
the PMU chip space.evt1 with fifo. 


5.33.5.2.19CHNL4 ADDR 


0x0000004C chnl4_addr(0x0000097C) CHNL4_ADDR 


Reserved 


Type 
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chnl4_addr 


Field Name Type | Set/Cle | Reset Description 
ar Value 


кеме ise [RO [NAO [ше _ 


chnl4_addr [16: 0] RW NA 0x97c the address the channel is mapped to in 
the PMU chip space.evt2 without fifo. 


5.33.5.2.20CHNL5 ADDR 


0x00000050 chnl5 addr(0x00000964) CHNL5 ADDR 


Reserved 


е fd 
[Reset | о | о | о | о | о | о | о | о | о | ој о | ојо | ој јо 
ви | 15 | та | 1з | 12 [атто [о је |7 | е [е ја | з|2 | 1 [0] 
| Мате | chni5_addr 

| Reset | o | o | o | o ERE" ER мы мы 


chnl5 addr 


Field Name Type | Set/Cle | Reset Description 
ar Value 


кезе meine [а 9 [кше — — — ——] 


chnl5 addr [16: 0] RW NA 0x964 Tx0 channel.the address the channel is 
mapped to in the PMU chip space. 


5.33.5.2.21CHNL6_ADDR 


0x00000054 chnl6 addr(0x00000964) CHNL6 ADDR 


Reserved 
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Type 


chnl6 addr 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ле” јето [а Гр еее 


chnl6 addr [16: 0] RW NA 0x964 АхО channel.the address the channel is 
mapped to in the PMU chip space 


5.33.5.2.22CHNL7 ADDR 


0x00000058 chnl7 addr(0x00000960) CHNL7 ADDR 


Reserved 


т A | 
[Reset | оо | о | о | о | о | о о | о | о [оо [о1о [о1о 
ви | 15 | та | 1з | 12 [атто [о је | 7 | е | 5 ја | з|2 | 1 [0] 
| Мате | chnl7 addr 

Pest | о | о | о | о Ак ЕЕ | "| о | о | о | о | о] 


chnl7 addr 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Lese: ‘(ee ја Гр еее 


chnl7. addr [16: 0] RW NA 0x960 Tx1 channel.the address the channel is 
mapped to in the PMU chip space 


5.33.5.2.23CHNL8 ADDR 


Lo [s o] [ [os [25 7s [3 T [т | o e e [зт [15. 


Reserved 
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[| ddr 
w|) ы СО 
Peset | о | о | о | о | о | о | о |о| о | о | о ||: |: 
| " |е аа | 13 | 12 | "1 ао [о |е |7 | 6 | 5 |4 | з | 2 | 1 [0] 


chnl8 addr 


Peel D>) mm Mm PPPs, 


chnl8 addr 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Lese: en јао [а Гр еее 


chnl8 addr [16: 0] RW NA 0x960 rxichannel.the address the channel is 
mapped to in the PMU chip space 


5.33.5.2.24CHNL9 ADDR 


0x00000060 chnI9 addr(0x00000968) CHNL9 ADDR 


Reserved 


ШЕ ЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛ GU CR БЕСИ ППИ ЕЛ 


chnl9 addr 
Type 


chnl9 addr 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ее јето [а [кее — — — — — _ 


chnl9 addr [16: 0] RW NA 0x968 Tx2 channel.the address the channel is 
mapped to in the PMU chip space 


5.33.5.2.25CHNL10 ADDR 
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Reserved 


chnl10 addr 


Field Name Type | Set/Cle | Reset Description 
ar Value 


еее јето [а [кее — — — — — — 


chnl10 addr [16: 0] RW NA 0x968 Rx2 channel.the address the channel is 
mapped to in the PMU chip space 


5.33.5.2.26CHNL11 ADDR 


0x00000068 сһпі addr11(0x0000096C) CHNL11  ADDR 


Reserved 


Type 


chnl addr1 1 
Field Name Type | Set/Cle | Reset Description 
ar Value 
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[тема јетјо [NA [9 [ем | 


chnl_addr11 [16: 0] RW NA 0х96с Tx3 channel.the address the channel is 
mapped to in the PMU chip space 


5.33.5.2.27CHNL12_ADDR 


0x0000006C chnl, addr12(0x0000096C) CHNL12 ADDR 


Reserved 


еј KM С 
а грр 
ШІИЕНЕЛЕЛЕЛЕШЕЛЕЛЕЛЕЛЕЛЕЛЕНЕНЕЛЕНЕН 
| Мате | chnl. addr12 

Peel о 5 Го | mma ОС ОС С 


chnl addr12 


Field Name Type | Set/Cle | Reset Description 
аг Value 


Lese: |мл [RO [WA б еее 


chnl addr12 [16: 0] RW NA 0x96c Rx3 channel.the address the channel is 
mapped to in the PMU chip space 


5.33.5.2.28CHNL13 ADDR 


0x00000070 chnl  addr13(0x00000970) CHNL13 ADDR 


Reserved 
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chnl addr13 


Field Name Type | Set/Cle | Reset Description 
ar Value 


кеме ea [RO [а 9 |Ә — — — — — 


chnl addr13 [16: 0] RW NA 0x970 Tx4 channel.the address the channel is 
mapped to in the PMU chip space 


5.33.5.2.29CHNL14_ADDR 


0x00000074 chnl_addr14(0x00000970) CHNL14_ADDR 


Reserved 


w) ЗЕН СО 
LTNERKREREREREREREREREREREREREREREN 
ШІНЕЛЕЛЕЛЕЛЕШЕЛЕЛЕНЕЛЕЛЕЛЕНЕНЕЛЕНЕН 
| Name | chnl_addr14 

Peel) mM fh) Mm PPT, 


chnl addr14 


Field Name Type | Set/Cle | Reset Description 
ar Value 


еее јето ја [кее — — — — — — 


chnl addr14 [16: 0] RW NA 0x970 Rx4 channel.the address the channel is 
mapped to in the PMU chip space 


5.33.5.2.30CHNL15 ADDR 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 


chnl 
15. 
add 
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| позе | о | о | о | о | о| о | о | о | о| о | о | о | о | о | ој: |] 
| ви |15 | 14] 1з | 12 | ИЕЛ [в | 7 | 6 | 5 | 4|з|2 |!| о] 


chnl15 addr 
Type 


chnl15 addr 


Field Name Type | Set/Cle | Reset Description 
ar Value 


еее јето [аа |0 [кее — — — — — 


chnl15 addr [16: 0] RW NA 0x974 Tx5 channel.the address the channel is 
mapped to in the PMU chip space 


5.33.5.2.31CHNL16 ADDR 


0x0000007C chnl  addr16(0x00000974) CHNL16 ADDR 


Reserved 


ЕТЕ ЕН m 
Peset | оо [о о [о о [о о [о о [оо [оо [оо 
|" | 15 ла | 1з | 12 [атто [о је |7 | е | 5 ја [за [то 
| Мате | chnl addr16 

ЕСЛЕШЕЯРАТА КЕ ER ЕЕ мм 


chnl addr16 


Field Name Type | Set/Cle | Reset Description 
ar Value 


кеме en [RO [NAO је 


chnl addr16 [16: 0] RW NA 0x974 Rx5 channel.the address the channel is 
mapped to in the PMU chip space 


5.33.5.2.32CHNL17 ADDR 
0x00000080 chnl17 addr(0x00000978) 
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[20 | 19 | 18 | 17 | 16 | 


R 
eserved « ч 


| Туре | 


ви |15|14 | яз | 12 | 1 | ој о | в| у | е| 5 јазот о 
| Мате | chnl addri7 
Type 


chnl17 addr 


Field Name Type | Set/Cle | Reset Description 
ar Value 


кеме fen o [а је 


chnl addr17 [16: 0] RW NA 0x978 Tx6 channel.the address the channel is 
mapped to in the PMU chip space 


5.33.5.2.33CHNL18 ADDR 


0x00000084 chnl18 addr(0x00000978) CHNL18 ADDR 


Reserved 


Іле) _ _ үү 
| Резо | о | о | о | о | о | о | о | о | о | о | о | о | о | о | о | о] 
| " |15|1а | 13 | 12 | "1 ао [о |е |7 | 6 | 5 | 4 | з | 2 | 1 [0] 
| Мате | chnl addr18 

Peset | о | о | о | о | "| о | о |" ЕЕ  ЕНЕНЕШ 


chnl18 addr 


Field Name Type | Set/Cle | Reset Description 
ar Value 


кэме (pea јао ја o еее 
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chnl_addr18 [16: 0] RW NA 0x978 Rx6 channel.the address the channel is 
mapped to in the PMU chip space 
5.33.5.2.34СНМЕ19 ADDR 


0x00000088 chnl addr19(0x00000000) CHNL19 ADDR 


Reserved 


еј KENNEN I 
LTXNREREREREREREREREREREREREREREREN 
ШІНЕНЕЛЕЛЕЛЕШЕЛЕЛЕЛЕЛЕЛЕЛЕНЕНЕЛЕНЕН 


chnl addr19 


вене | КЛЕЯ С С С 


chnl_addr19 


Field Name Type | Set/Cle | Reset Description 
ar Value 


кезе [mno јкј [кше | 


chnl_addr19 [16: 0] RW NA Tx7 channel.the address the channel is 
mapped to in the PMU chip space. 


5.33.5.2.35CHNL20 ADDR 


0x0000008C chnl20 addr(0x00000000) CHNL20 ADDR 


Reserved 


еј KENNEN 


| него: 1:19) ЕЕЕ Еа ЕЕ ЕЕ Е ] ки 
IEEE CER! SET EG [E] |Д ЕЕ ЕЕ ШШЕН] БЕШ ЕНИ ШИ 


сһпі addr20 


LSEREREREREREREREREREREREREREREREN 


chnl20 addr 
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Field Name Type | Set/Cle | Reset Description 
ar Value 


кезе feon [RO[NA | — [кше | 


chnl_addr20 [16: 0] RW NA Rx7 channel.the address the channel is 
mapped to in the PMU chip space 


5.33.5.2.36CHNL21_ADDR 


0x00000090 chnl21 addr(0x00000000) CHNL21 ADDR 


Reserved 


Tve пі 
EY (1-7: (1 9] ЕЕЕ ЕЕЕ : 
Cae ERERERERERII 


chnl addr21 


ЕЛЕНЕНЕНЕНЕЕКЕЕНЕНЕЛЕЛЕНЕЕЕЛЕНЕНЕН 


сһпі21 addr 


Field Name Type | Set/Cle | Reset Description 
ar Value 


еле” јето ја Гр еее 


chnl_addr21 [16: 0] RW NA Tx8 channel.the address the channel is 
mapped to in the PMU chip space. 


5.33.5.2.37CHNL22_ADDR 


0x00000094 chnl22 addr(0x00000000) CHNL22 ADDR 


Reserved 


вена | | |] ОС ОС С ОЗ ОСЗ ОС 
ви | пе | та | па Е | п | ој» е С С 
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| Name | chnl addr22 
Type 


chnl22 addr 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ena јето ја [кее — — — — — 


chnl addr22 [16: 0] RW NA Rx8 channel.the address the channel is 
mapped to in the PMU chip space 


5.33.5.2.38CHNL23 ADDR 


0x00000098 chnl23 addr(0x00000000) CHNL23 ADDR 


Reserved 


еј KENN 
LTXNEREREREREREREREREREREREREREREREN 
ШІНЕНЕЛЕЛЕЛЕШЕЛЕЛЕЛЕЛЕЛЕЛЕНЕНЕЛЕНЕН 


сћп_адаг23 


Peel [о [и Пе Ре ОС ОС Пе О ОС ОС ОСЗ О СЗ СЗ 


chnl23 addr 


Field Name Type | Set/Cle | Reset Description 
аг Value 


ее СЕВ [а ј [кше | 


chnl_addr23 [16: 0] RW NA Tx9 channel.the address the channel is 
mapped to in the PMU chip space 


5.33.5.2.39CHNL24_ ADDR 


Ten Ги [oo [= |» [2 [5 [25 [=] = [е [ | » о [в [лт [15] 


Reserved chni 


ad 
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=  . 
4 
w) ЕНЕ СО 
везе грр 


| " А А 1з | 12 | "| пој je [те ЕШ [211 [о | 


chnl addr24 


L'INSEREREREREREREREREREREREREREREN 


сһпі24 addr 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ena јето [а [кее — — — — — 


chnl addr24 [16: 0] RW NA Rx9 channel.the address the channel is 
mapped to in the PMU chip space 


5.33.5.2.40CHNL25 ADDR 


0x000000A0 chnl25 addr(0x00000000) CHNL25 ADDR 


Reserved 


еј _____| ~ 
везе | | ОС ОС О ОС ОСЗ ОСЗ О ОСЗ ОСЗ ОСЗ О ОСЗ ОСЗ С 
m ЕЕ | та | па | а С | пој» | |" СЗ |» | «|» Е ВС СО 


chnl addr25 


ese | Ре 5511151511515] 


chnl25 addr 


Field Name Type | Set/Cle | Reset Description 
ar Value 


кеме СЕБЕ ОСЗ m. 9  Reewé — — — — — 


chnl addr25 [16: 0] RW NA Tx10 channel.the address the channel is 
mapped to in the PMU chip space. 
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5.33.5.2.41CHNL26_ADDR 


0x000000A4 chnl26 addr(0x00000000) CHNL26 ADDR 


Reserved 


сһпі addr26 


Peel DP PP PPP) yap С С 


chnl26 addr 


Field Name Type | Set/Cle | Reset Description 
аг Value 


Lese: en [RO [WA [кее — — — — _ 


chnl_addr26 [16: 0] RW NA Rx10 channel.the address the channel is 
mapped to in the PMU chip space 


5.33.5.2.42CHNL27_ADDR 


0x000000A8 chnl27 addr(0x00000000) CHNL27 ADDR 


Reserved 


chnl addr27 


вене О О Ре ОС О ОСЗ ОС ОС Е СЗ С С 


chnl27 addr 
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LL po 7 
киш eso e p ee — — —— 


chnl addr27 [16: 0] Tx11 channel.the address the channel is 
mapped to in the PMU chip space. 


5.33.5.2.43CHNL28 ADDR 


0x000000AC chnl28 addr(0x00000000) CHNL28 ADDR 


Reserved 


іу»  hJh-  É. | A. £tb1H 
EY ee ОЗ В По | | о ele NH 
Шала се ЕЕЕ EGER EIER ES IER ee ЕЕ РИС 


chnl addr28 


LSEREREREREREREREEEZERESEREREREREN 


chnl28 addr 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ее јето [а [кееш — — — — — _ 


chnl addr28 [16: 0] RW NA Rx11 channel.the address the channel is 
mapped to in the PMU chip space 


5.33.5.2.44CHNL29 ADDR 


0x000000B0 chnl29 addr(0x00000000) CHNL29 ADDR 


Reserved 


chnl addr29 
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T 


chnl29 addr 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ле” |мл ја Гр еее 


chnl addr29 [16: 0] RW NA the address the channel is mapped to in 
the PMU chip space.evt3 with fifo. 


5.33.5.2.45CHNL30 ADDR 


0x000000B4 chnl30 addr(0x00000000) CHNL30 ADDR 


Reserved 


w) KENN 
ETXEREREREREREREREREREREREREREREREN 
ICHEEIEIEIEREIERERERERERERERERENKE 


срп! addr30 


LINSERERERUSERENEREREREREREREREREN 


chnl30 addr 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Lese: en [RO [WA Гр еее 


chnl addr30 [16: 0] RW NA the address the channel is mapped to in 
the PMU chip space.evt4 with fifo. 


5.33.5.2.46CHNL31 ADDR 


ICHEREIEIEIEZEIEJEIEJEIEREIJEIEJEZE] 


chnl 
Reserved ad 


dr3 


V0.3 Spreadtrum Communications, Inc., Confidential and Proprietary 1117 of 2330 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


КЕЗ SPREADTRUM | 5С9853ІЧА Device Specification 


ИШ 
= KENN LI 
ИИ ОС О Е ОС ОС ОС С С ОС ОС Е СЗ ОС ЕЯ 
ШІНЕЛЕЛЕЛЕЛЕШЕЛЕЛЕНЕЛЕЛЕЛЕНЕНЕЛЕНЕН 


chnl адаг31 


Peel DP PP PPP) С ОС ОСЗ О lly 


chnl31 addr 


Field Name Type | Set/Cle | Reset Description 
аг Value 


ena јето ја [ше — — — — — 


chnl addr31 [16: 0] RW NA the address the channel is mapped to in 
the PMU chip space.evt5 with fifo. 


5.33.5.2.47CHNL32_ADDR 


0x000000BC chnl32_addr(0x00000000) CHNL32_ADDR 


Reserved 


еј KENNEN 
LTXERERERERERERERERERERERERERERENEN 
ШІНЕНЕЛЕЛЕЛЕШЕЛЕЛЕЛЕДЕЛЕЛЕНЕНЕЛЕНЕН 


chnl addr32 


LINSESESEREREREREREREREREREREREREN 


chnl32 addr 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Lese: en јао [а Гр еее 


chnl addr32 [16: 0] RW NA the address the channel is mapped to in 
the PMU chip space.evt6 with fifo. 
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5.33.5.2.48CHNL33_ADDR 


0х000000С0 chnl33 addr(0x00000000) CHNL33 ADDR 


Reserved 


срп! addr33 


Peel DP PP PPP) [yap 


chnl33 addr 


Field Name Type | Set/Cle | Reset Description 
аг Value 


коме en [RO ја o |е — — — — _ 


chnl addr33 [16: 0] RW NA the address the channel is mapped to in 
the PMU chip space.evt7 with fifo. 


5.33.5.2.49CHNL34 ADDR 


0x000000C4 chnl34 addr(0x00000000) CHNL34 ADDR 


Reserved 


chnl addr34 


вене О О О О ОСЗ ОС ОС О ОС ОС ОС ОЗ СЗ С С 


chni34_addr 
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LL po SSS 
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chnl addr34 [16: 0] the address the channel is mapped to in 
the PMU chip space.evt8 with fifo. 


5.33.5.2.50CHNL35 ADDR 


0x000000C8 chnl35 addr(0x00000000) CHNL35 ADDR 


Reserved 


Тло AJhJI. 3D hHaPOPO |. J EL 
EY ee ee По | | ele | NH 
ж н REST ЕЕ EGO EGER S IER Ee) 


chnl addr35 


LSEREREREREREREREEEZERESEREREREREN 


chnl35 addr 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Lese: |мл [RO [WA [кееш — — — — — 


chnl addr35 [16: 0] RW NA the address the channel is mapped to in 
the PMU chip space.evt9 with fifo. 


5.33.5.2.51CHNL36 ADDR 


0x000000CC chnl36 addr(0x00000000) CHNL36 ADDR 


Reserved 


| " |15 | 14] 1з | 12 rrj пој [в v [е | 5 | 4|з|2 ЕЕЕ 


сћп_адаг36 
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chni36_addr 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Lese |мл [RO [WA [кее — — — — _ 


chnl addr36 [16: 0] RW NA the address the channel is mapped to in 
the PMU chip space.evt10 with fifo. 


5.33.5.2.52CHNL37 ADDR 


ИЛИ ЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕДЕЕЛЕЛЕІЕЛЕЛЕ 


Reserved 


еј KENNEN 7 
а грр 
ШІНЕНЕЛЕЛЕЛЕШЕЛЕЛЕЛЕЛЕЛЕЛЕНЕНЕЛЕНЕН 


chnl. addr37 


L'INSERERERERENENEREREREREREREREREN 


chni37_addr 


Field Name Type | Set/Cle | Reset Description 
аг Value 


Lese: јето [WA [кше — — — — — _ 


chnl addr37 [16: 0] RW NA the address the channel is mapped to in 
the PMU chip space.evt11 with fifo. 


5.33.5.2.53CHNL38 ADDR 


0x000000D4 chnl38 addr(0x00000000) CHNL38 ADDR 


Reserved 
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те KE E77 
LTXNREREREREREREREREREREREREREREREN 
ШІИЕНЕЛЕЛЕЛЕШЕЛЕЛЕЛЕЛЕЛЕЛЕНЕНЕЛЕНЕН 


chnl_addr38 


LINSEREREREREREREREREREREREREREREN 


chnl38 addr 


Field Name Type | Set/Cle | Reset Description 
ar Value 


еее [mno a — | 


chnl addr38 [16: 0] RW NA the address the channel is mapped to in 
the PMU chip space.evt12 with fifo. 


5.33.5.2.54CHNL39_ADDR 


0x000000D8 chnl39 addr(0x00000000) CHNL39 ADDR 


Reserved 


Ce KENNEN СО 
Perl PPP PPP PPP PPP 
ШІНЕНЕЛЕЛЕЛЕШЕЛЕЛЕЛЕЛЕЛЕЛЕНЕНЕЛЕНЕН 


chnl addr39 


m |“ КИ О С ОЗ ОСЗ С ОС ОС С ОЗ КЕКЕ 


chnl39 addr 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Lese: en [RO [WA [кше — — — — _ 


chnl addr39 [16: 0] RW NA the address the channel is mapped to in 
the PMU chip space.evt13 without fifo. 


5.33.5.2.55CHNL40 ADDR 
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Reserved 


chnl addr40 


m D ISISISDISPEISDPISDPISPEISISIS 


chnl40_ addr 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ее en [RO [WA [s је 


chnl_addr40 [16: 0] RW NA the address the channel is mapped to in 
the PMU chip space.evt14 without fifo. 


5.33.5.2.56CHNL41_ADDR 


0x000000E0 chnl41_addr(0x00000000) CHNL41_ADDR 


Reserved 


chnl_addr41 


L'INSEREREREREREREREREREREREREREREN 


chnl41 адаг 
Field Name Type | Set/Cle | Reset Description 
ar Value 
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chnl addr41 [16: 0] RW NA the address the channel is mapped to in 
the PMU chip space.evt15 without fifo. 


5.33.5.2.57CHNL42_ADDR 


0x000000E4 chnl42_addr(0x00000000) CHNL42_ADDR 


Reserved 


еј HMM 1 
LTXERERERERERERERERERERERERERERENEN 
ICHEEIEIEIEREIERERERERERERERERENKE 


сһпі addr42 


LINSEREREREREREREREREEENEREREREREN 


chnl42 addr 


Field Name Type | Set/Cle | Reset Description 
аг Value 


Lese: јето [WA [o еее 


chnl addr42 [16: 0] RW NA the address the channel is mapped to in 
the PMU chip space.evt16 without fifo. 


5.33.5.2.58CHNL43 ADDR 


0х000000Е8 chnl43_addr(0x00000000) CHNL43_ADDR 


Reserved 


Ce ЗЕН СО 


EY (0:1) И ИЕА Lee | | о о | |: NN 
c С Е ПА EE IER e Е ee ЕЛЕШЕ 


chnl addr43 


везе |" [о Ре Пе Ре ОС ОС ОС О ОСЗ ОСЗ ОСЗ О СЗ СЗ С 
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chnl43 addr 


Field Name Type | Set/Cle | Reset Description 
ar Value 


кеме ea [RO [NAO [ше — — — — — — 


chnl addr43 [16: 0] RW NA the address the channel is mapped to in 
the PMU chip space.evt17 without fifo. 


5.33.5.2.59CHNL44_ADDR 


0x000000EC chnl44_addr(0x00000000) CHNL44_ADDR 


Reserved 


w) ЗЕН СО 
леве | ОС ОС С Е ОСЗ ОС С Е ОСЗ ОС ОСЗ ОЕ ОСЗ СЗ СЗ 
ШІНЕЛЕЛЕЛЕЛЕШЕЛЕЛЕЛЕДЕЛЕЛЕНЕНЕЛЕНЕН 


chnl addr44 


СЕНАТ 


chnl44_addr 


Field Name Type | Set/Cle | Reset Description 
ar Value 


кеме en [RO [WA [кее — — — — — 


chnl addr44 [16: 0] RW NA the address the channel is mapped to in 
the PMU chip space.evt18 without fifo. 


5.33.5.2.60CHNL45_ADDR 


0x000000F0 chnl45_addr(0x00000000) CHNL45_ADDR 


Reserved 
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chnl addr45 


LINSERERERERERERERERERERERERERERES 


chnl45_addr 


Field Name Type | Set/Cle | Reset Description 
ar Value 


еее (era [RO [а Гр је 


chnl addr45 [16: 0] RW NA the address the channel is mapped to in 
the PMU chip space.evt19 without fifo. 


5.33.5.2.61 CHNL46 ADDR 


0x000000F4 chnl46_addr(0x00000000) CHNL46_ADDR 


Reserved 


еј KENNEN 
а грр 
Pen ЕЕ | та | па | а С С С С С СЗ ОС СЗ Е Е СЗ СО 


chnl addr46 


ЛЕНЕНЕНГІКЕКИЕНЕНЕЛЕЕЕЕКЕЕНЕНЕНЕН 


chnl46_addr 


Field Name Type | Set/Cle | Reset Description 
ar Value 


кеме fen [RO [NAO [ше — — — — — 


chnl addr46 [16: 0] RW NA the address the channel is mapped to in 
the PMU chip space.evt20 without fifo. 


5.33.5.2.62CHNL47_ADDR 
0x000000F8 chnl47_addr(0x00000000) 
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chnl addr47 


а О С С ЕЛЯ 


chnl47_addr 


Field Name Type | Set/Cle | Reset Description 
ar Value 


кеме [элю [NAO је 


chnl addr47 [16: 0] RW NA the address the channel is mapped to in 
the PMU chip space.evt21 without fifo. 


5.33.5.2.63CHNL48 ADDR 


0x000000FC chnl48 addr(0x00000000) CHNL48 ADDR 


Reserved 


Tve Ah É ÁÀ ШО  À A LZ 
з ОВ В ОО ОО ОЗ О О [1] e] p) s] NN 
аана ана p 


chnl addr48 


саат 


chnl48_addr 


Field Name Type | Set/Cle | Reset Description 
ar Value 


кэме en RO [WA o [ше — — — — — — 
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chnl addr48 [16: 0] RW NA the address the channel is mapped to in 
the PMU chip space.evt22 without fifo. 


5.33.5.2.64CHNL49_ADDR 


0x00000100 chnl49_addr(0x00000000) CHNL49_ADDR 


Reserved 


| Туро =” 
LCXESESESESERESESESERESESESERESESEN 
| ви | 15 | 14] 1з | 12 rj пој о je v [е | 5 | 4|з|2 | тој 


chnl addr49 


везе |“ [о Пе Ре Ро ОС ОС ОС О ОСЗ Пе ТТ 


chnl49 addr 


Field Name Type | Set/Cle | Reset Description 
аг Value 


Lese: en [RO ја Гр еее 


chnl addr49 [16: 0] RW NA the address the channel is mapped to in 
the PMU chip space.evt23 without fifo. 


5.33.5.2.65ЕУТ FIFO 5151 
| 0х00000200 | evt_fifo_sts1(0x02020202) EVT_ | EVT_FIFO_STS1 _ | STS1 


Бы EN а 


fif fif = 7 fif evt7 fifo r| 
Feserved evt8 fifo w ш ifo_rp Бесегуөа evt7_fifo_w vt7 о rp 
ptr ptr tr 


evt evt evt evt 

[Een емб Мом | evt6 fifo rp | 6 fi = fi Resend evt5 fifo w | evt5 fifo rp | 5 fi FS fi 
ptr tr fo ptr tr Юю. 

ет oi em | 
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E “ш | 
q q 


ERG с | с _| во | ШШ о | о ој 
ЕСІ ЕЕИЕНЕНЕНЕ ГЕН ЕЕНЕНЕЛЕН | 


evt_fifo_sts1 


m o m PE e| ee 
аг Value 
кемеа _____| ита [RO [а |0 |Ә — — — —— 
ШЕГЕТІН (25:26) no ја [o | channel 34 write FIFO wie across 
вв поли тает [Ro [NA [0 | channel 94 write FIFO read address 
виа Wo тру [es [no [WA — [ox | oranes wrie FIFO overiow оту | 
eo ores [e [RO __| А fo | channel 34 wrte FIFO overiow request 
еме је ја [бо [ее _ — 
ви owo ІСІГІН [Ro ја fo f chamel 33 wie FIFO wie across | 
етнос [зп [Ro — [A — [0 [channel Зэ write FIFO read address — 
Ти по тру [nn [Ro __| А — [0x — [enamel 53 write FIFO overiow emp | 
ват осой еа [ne Ro [na fo | channel 93 write FIFO оноон request | 
емма [neta [RO [А [о [еш ——— — — —— 
wee pr [noz [mo [na fo | channel ить FIFO wile adress 
синот [п [но [WA [0 | channel S2 wrie FIFO rad adress — 
Теле Wo тру је [90 | WA јат | channel 52 wrie FIFO overiow emp | 
wo ores [tm [RO ја fo | channel a2 ть FIFO overiow request 
еме [ты [m [NA [о [еш 0 
ws wer [m [о ја fo channel St wile FIFO wie address 
[wer [л [RO ја fo ___| channel St wie FIFO read авав | 
ене ја Ro ја — [ori — | channel згине FIFO overiow emp | 
Fere [t [о ја — [o | channel St wit FIFO overiow request 


5.33.5.2.66EVT ҒІҒО STS2 


evt fifo sts2(0x02020202) 
Pe ea EIE ШЕЕ ЕЛИ 


evti2 по еуі12 Ко г evt11_fifo_ evt11_fifo_r 
Reserved i i Reserved 
wptr ptr wptr 
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| ] к, ___ 


| i i i fif fif 
ЕО 710 по | evt10_fifo_r EE RES ifo w iie ifo rp 
wptr ptr 


EJ СИС sw 
| Reset КЕШЕШ м НИВИ: | | | м 


evt_fifo_sts2 


om n m PE eom 
ar Value 
[evened [rs [mo [л [о  Reewd —  — 
Гота молари [в [Ro [NA fo ___| channel зане FIFO wile аве — 
[ета носро ае [Ro [NA [o | channel за rile FIFO read accross 
әлгі emoy [29 [RO [NA он | channel за rte FIFO cverlowempy — 
[en но ой теа [24 [RO [NA [0 | channel 86 rte FIFO overtow request _ 
[eewd Геза [mo [NA [о [мя _ 
[е молари rz [Ro [А [o | channel S7 write FIFO write аена _ 
[ейп нозе | пз таво [NA fo | channel S7 write FIFO read aaaress — 
[etie empy јал [Ro [NA [or — [ehamelSTwrte НРО overtow emply _ 
итно та [US [Ho — [NA fo | channel липе FIFO overfow reavest_ 
жеш пы [Ro ја [о [Reseved _ 
[eto wowor јато ја ја | channel 86 wile FIFO write agaress _ 
enro oror Јасон ја је | channel S6 rte FIFO read access — 
[ene emoy |] [но [NA [oa | channel зе rte FIFO overtow emey _ 
мито полом rea |] [Ro ја fo ___| channel 36 wrie FIFO оноон request 
ее [хы [mo [NA o СООО 
зао молари ја [Ro [NA fo | channel 35 wile FIFO write adcross | 
зид моли аа [Ro ја [o | channel S5wrte FIFO ead accross | 
[eS но ету ја [но [NA он | channel 85 write FIFO overlowempy _ 
[mmo ой ва [й [Ro [NA [o | channel 35 wrie FIFO оноон reauest | 
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5.33.5.2.67 ARM CMD STS1 


ЕЕЕ ЕЕ ЕЗЕТ ЕЗ ЕЕЕ ЕЕЕ 


chnl | срп! | срп! 
Reserved 50 | 49 | 48_ 
req req req 


chnl | срп! | сћи! | сһпі | chnl | срп! | chni | сно! | срп! | спп! | спа! | срп! | chn! | сһпі | сћп! 
45 44 43 42 41 40 39 38 37 36 35 34 33 32 
гед гед гед req req req req req req req req req req req 


arm_cmd_sts1 


теме |04 | tre EZ dE 
ar Value 
еен [эп ја o  Reewi — — — 
ото [пу јо ја fo [ство тезам апогею — 
нај Ro [NA fo енн rea status jst for debug _ 
нав е [Ro [NA [o [ornas rea status ЕЕ 
[omar ој [Ro [NAT fo јан req status, just for debug — 
Came rea [пй [Ro [NA fo Е ЕРЕСИ 
ЕЛЕНИ ГЕНИ [RO [NA fo fonas rea status. jst for debug | 
наа ја јо [na [тм rea status. jst for debug _ 
нај [Ro ІТ БЕН ГЕНШЕ ЕТЕКТЕ ТЗІСІСІСІ ЕЕЕ 
наа [Hu [Ro [na fo Јана rea status. апо debug — 
тате B јо [N^ је онт rea status ustforaebua ЕЕЕ 
ниот ја [но [NA fo [eorenstaus ustforaebua ЕЕЕ 
[oma [л [но [л јо | chris rea satus, Just tor debus _ 
наве је јо [na fo [ornas ед өлше егізгбөню _ 
тіз а [Я јо [na [м rea өзе just for debug _ 
наве ја јо ІТ ЖЕН [бб rea status. епо зен 
наве ја јо ја БЕН ГЕНЕ ЕЕ ЕЕ 
сеа ја [Ro ја ЖЕН ГЕНЕ енча rea status. епо вено 
наве — [nm [Ro [na [o [оба rea өзіне епо debug | 
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сте [ш [Ro [№ Ге ат еа — | 


5.33.5.2.68CHNL_EN1 


Reserved 


chnl | chnl | срп! p ju chnl | срп! | срп! | сһпі | chni | срп! | chn! | спо! | срп! | chni | сит 
47 46 45 42 41 40 39 38 37 36 35 34 33 32 


| Туре | 


chnl епі 


Field Name Type | Set/Cle | Reset Description 
ar M 


chnl49 en = C ‚ 1:enable channel; 0:disable 
channel 

chnl48_en [16] RW NA chnl48 еп, 1:enable channel; O:disable 
channel 

chnl47 en [15] RW NA chnl47 еп, 1:enable channel; O:disable 
channel 

chnl46 en [14] RW NA chnl46 еп, 1:enable channel; O:disable 
channel 


chnl45 en [13] RW NA chnl45 еп, 1:enable channel; O:disable 
channel 

chnl44 en [12] RW NA chnl44 еп, 1:enable channel; 0:disable 
channel 

chnl43 en [11] RW NA chnl43 еп, 1:enable channel; O:disable 
channel 

chnl42 en [10] RW NA chnl42 еп, 1:enable channel; O:disable 
channel 

chnl41 en RW NA chnl41 en, 1:enable channel; O:disable 
channel 

chnl40 en RW NA chnl40_en, 1:enable channel; O:disable 
channel 
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chnl39 en [7] RW NA chnl39 en , 1:enable channel; O:disable 
channel 

chnl38 en RW NA chnl38 еп, 1:enable channel; O:disable 
channel 

chnl37 en [5] RW NA chnl37 en , 1:enable channel; O:disable 
channel 

chnl36 en [4] RW NA chnl36 en , 1:enable channel; O:disable 
channel 


chnl35 en [3] RW NA chnl35 en , 1:enable channel; O:disable 
channel 

chnl34 en [2] RW NA chnl34 en , 1:enable channel; O:disable 
channel 

chnl33 en [1] RW NA chnl33 еп, 1:enable channel; O:disable 
channel 

chnl32 en RW NA chnl32 en , 1:enable channel; O:disable 
channel 


5.33.5.2.69ADI CHNL PRI 2 


| Bit | зи | зо | 29 | 28 | 27 | 26 |25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 
| Name | chnl 29 pri chnl 28 pri chnl 27 pri chnl 26 pri chnl 25 pri 


пре [om | ж 
и гры 
ШІНЕЛЕЛЕЛЕЛЕШЕЛЕНЕЛЕЛЕЛЕЛЕНЕНЕЛЕНЕН 


chnl 
sone | chnl 24 pri chnl 23 pri chnl 22 pri chnl 21 pri chnl 20 pri 
. pri 


Type 


adi_chnl_pri_2 


Field Name Type | Set/Cle | Reset Description 
ar Value 


коме СЕ ја o ОО 


chnl 29 pri [29: 27] | RW NA 3'hO with lowest priority, and 3'h4 with 
the highest priority 


chnl 28 pri [26:24] | RW NA 3'h0 with lowest priority, and 3'h4 with 
the highest priority 

chnl_27_pri [23:21] | RW NA 3'h0 with lowest priority, and 3'h4 with 
the highest priority 
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chnl 26 pri [20:18] | RW NA 3'h0 with lowest priority, and 3'h4 with 
the highest priority 

сһпі 25 pri [17:15] | RW NA 3'h0 with lowest priority, and 3'h4 with 
the highest priority 

chnl 24 pri [14:12] | RW NA 3'h0 with lowest priority, and 3'h4 with 
the highest priority 


chnl 23 pri [11:9] RW NA 3'h0 with lowest priority, and 3'h4 with 
the highest priority 

chnl 22 pri RW NA 3'h0 with lowest priority, and 3'h4 with 
the highest priority 

chnl 21 pri [5: 3] RW NA 3'hO with lowest priority, and 3'h4 with 
the highest priority 

chnl 20 pri [2: 0] RW NA 3'h0 with lowest priority, and 3'h4 with 
the highest priority 


5.33.5.2.70ADI CHNL PRI 3 


EEBEREIEIEJEREJEJEIEJEJEIEIETEIEUEI 
попе ен ET SETS 


p^ 
chnl 34 pri chnl 33 pri chnl 32 pri chnl 31 pri chnl 30 pri 
pri 


Туе |н] w S 
e т зк О егі 


adi_chnl_pri_3 


Field Name Type | Set/Cle | Reset Description 
ar Value 


коме СЕ ја р је 


chnl 39 pri [29: 27] | RW NA 3'h0 with lowest priority, and 3'h4 with 
the highest priority 


chnl 38 pri [26: 24] | RW NA 3'hO with lowest priority, and 3'h4 with 
the highest priority 

chnl 37 pri [23:21] | RW NA 3'h0 with lowest priority, and 3'h4 with 
the highest priority 

сһпі 36 ргі [20:18] | RW NA 3'h0 with lowest priority, and 3'h4 with 
the highest priority 
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сһпі 35 ргі [17:15] | RW NA 3'h0 with lowest priority, and 3'h4 with 
the highest priority 

chnl 34 pri [14:12] | RW NA 3'hO with lowest priority, and 3'h4 with 
the highest priority 

chnl 33 pri [11: 9] RW NA 3'h0 with lowest priority, and 3'h4 with 
the highest priority 


chnl 32 pri RW NA 3'h0 with lowest priority, and 3'h4 with 
the highest priority 

chnl 31 pri [5: 3] RW NA 3'h0 with lowest priority, and 3'h4 with 
the highest priority 

chnl 30 pri [2: 0] RW NA 3'hO with lowest priority, and 3'h4 with 
the highest priority 


5.33.5.2.71ADI CHNL. PRI 4 
E [o o [n o] v [s ЕЈ [29 | 8 [2 [7 | o [в [7 [15] 
ww pe] ~ Ер | = Ех 
ЕСЕТ Р 
ви ЕЕ С | па | пе ЕС | пој» | ОС СЗ С ЗЕ ВЕ СЗ ИСО 


chnl 
_45 chnl 44 pri chnl 43 pri chnl 42 pri chnl 41 pri chnl 40 pri 
. pri 


Type 


adi chnl pri 4 


Field Name Type | Set/Cle | Reset Description 
ar ЁР 


chnl 49 pri [29: 27] — ПО with lowest priority, and 3'h4 with 
the highest priority 

chnl 48 pri [26: 24] | RW NA 3'hO with lowest priority, and 3'h4 with 
the highest priority 


chnl 47 pri [23: 24] | RW NA 3'hO with lowest priority, and 3'h4 with 
the highest priority 

chnl 46 pri (20: 18) | RW NA 3'h0 with lowest priority, and 3'h4 with 
the highest priority 

chnl 45 pri [17:15] | RW NA 3'h0 with lowest priority, and 3'h4 with 
the highest priority 
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chnl 44 pri [14:12] | RW NA 3710 with lowest priority, and 3'h4 with 
the highest priority 

chnl 43 pri [11: 9] RW NA 370 with lowest priority, and 3'h4 with 
the highest priority 


chnl 42 pri RW NA 3'h0 with lowest priority, and 3'h4 with 
the highest priority 

chnl 41 pri [5: 3] RW NA 3'h0 with lowest priority, and 3'h4 with 
the highest priority 

chnl 40 pri [2: 0] RW NA 3'h0 with lowest priority, and 3'h4 with 
the highest priority 


5.33.5.2.72CHNLO ADDR 


0x0000021C chnlO addr(0x00000000) CHNLO ADDR 


Reserved 


еј KENNEN ~ 
леве | ОСЗ ОС О О ОСЗ ОС ОС О ОС ОС ОСЗ ОЕ СЗ ОСЗ СЗ 
ПСТ ЕЕ С | па ЕР ЕС С » | |" ОСЗ [5 | «|» ВЕ [0] 


chnl addrO 


м 
спин 


chnl0O_addr 


Field Name Type | Set/Cle | Reset Description 
ar Value 


јо ја o [Reseed | 
chnl адаго (16: 0] RW NA the address the channel is mapped to in 
the PMU chip space.just for wrte 
operation . 


5.33.5.2.73CHNLO DATA 


ICHEREIEIEIEZEIEJEIEJEIEREIEIEJEAE] 
ја 


Reserved 


еј 5 
ETXNRERERERERERERERERERERERERERERES 
ви ЕЕ | та | па | па |" | пој» | | 7 [о |» | «|» [2 | [о] 
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| Name | chnlO. data 


chnlO data 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ewe: ea ја Гр је 


chnlO data [15: 0] RW NA the address the channel is mapped to in 
the PMU chip space.just for wrte 
operation . 


5.33.5.2.7412С СТІ. 


Ши ЖІЛІГІ ек | 
ШІН ЕЛЕЛЕЛЕЛЕДЕЛЕЛЕЛЕЛЕІРДЕЛЕЛЕЛЕЛЕ 
ІСІ вы | 
Е [E ОО 


ЫМ full em 12c i2c_ ос ic 
pty . dv out i2c_ 
Шо ае МІ іпіе _int star 
int | do ? mo en 
en pt 


s 1 


i2c ctl 


Field Name Type | Set/Cle | Reset Description 
ar Value 
[wed јвајо [m јама 
fifo af М [19:16] [Rw м |o | RX FIFO data full threshold 


fifo ae М [5:12] [АМ {М |0  |TXFIFO data empty threshold 
сатат ПП [mw [МА |o | ema mode паре 
ІШІ inten [10] Rw Ма |o | юм intrupt enable 
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[отут је [AW [а То [Weemewmuprenie — 


І2с dvd opt RW NA SCL frequency calculation modifies 
option. 
1: (freq i2c/4*freq scl ) - 1 = prescale 
0: (freq i2c/A*freq scl ) - 4 = prescale 
i2c out opt [7] RW NA Output Modify Option. 
0: enable , 1 : no enable. 
i2c trim opt RW NA Clock duty ratio modify option 
1:fix 0: по fix. 


Lese: је је ја Гр [кее —  — — — —À 
aee mod и [RW [na [o аните — — — — 


i2c mode [3] RW NA i2c operation mode: 
1: i2c read operation; 0: i2c write 
operation; 


hme — [m [m [А — [o — [геше е — — — — 
Fase _ m mw [а —[o [зи — — — — 


5.33.5.2.75І2С ADDR CFG 
0x00000904 i2c addr cfg(0x00000000) І2С ADDR СЕС 


| e | 31 | 30 | 29 | 26 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | ve | 17 | 16 | 


Reserved 
ме | е 
Peset | о | о | о | о | о | о | о | о |о | о | о | о | о | о | о | о] 
| ви |15|1а | 13 | 12 | 1 | по | э [а |7 | 6 | 5 | 4 | з | 2 | 1 [0] 


Reserved i2c_device_address 


i2c_addr_cfg 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Lese: — [eus [WA [кее — — — — _ 


i2c device addres | [7: 0] ја СЕН i2c device_address 
5 


5.33.5.2.7612C COUNT 
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Cen Ги [oo [= [=] or |] = [=] = [= [т | » о [тв [зт [15] 
Teme 


Reserved 


EE eee 
Peset | о | о | о | о | о | о | о | о | о | о | о| о |о | о | | | 
| ви |15 | 14 | 1з | 12 | ч | пој [в |7 [е | 5 | 4|з|2 | 1] о] 


i2c_count 


ЕЛЕНЕНЕНЕНЕЕКИЕНЕНЕЛЕНЕЕКЕЕНЕБЕЛЕЙ 


i2c_count 


Field Name Type | Set/Cle | Reset Description 
ar Value 
ug [Ro [na fo [Resened ____________ 


5.33.5.2.7712С ВХ 


ICHEREIEIEIEZEIEJEIEJEIEREIEIEJEZE] 
еј ме 


Reserved 
ме | ле 
[Reset | о | о | о | о | о | о | о | о | о | о | о | ојо | ој о | о] 
ви |15) та | 1з | 12 [атто [о је | 7 је | 5 ја [зә [то 


Reserved i2c rx 


ЕСЕН ЗЕН — —— — ——] 
LTXESESESERERERESERERKEREREREREREREN 


i2c receive 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Leser [эп [о [а | 
ш = 


5.33.5.2.7812C TX 
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Cen Ги [oo [= [=] [5 [25 | и [а Те [т | » [19 [е [лт [15] 
Teme 


Reserved 


EE eee 
Peset | о | о | о | о | о| о | о |о|о| о | о | о |о | о | о | о 
| ви |15|14 | 13 | 12 | п | пој [в | у [е |5 |4|з|2|1]| о] 


Reserved i2c_tx 


ЕГІН Г ~ — —] 
к= о а а и а Е | 1151 


i2c_tx 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Lee: [зз [о [а Гр" 
a ИАС З 87, е 


5.33.5.2.7912C STATUS 


I [o s [= D Tr s [25 [аз T T2 [7 [ж | [в [лт [15] 


dm dm 


fif fif 
Reserved i i 


fifo б 
fifo 2с_ oe - 
i2c_status fifo_addr_w fifo_addr_r 
_full т int 


KE Saat 
кы ккк Я (ОТ 


i2c_status 


Field Name Type ee Reset Description 
Value 


а-а-а Са 
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так је [no ја [с Гата тосон анато | 
спалила јавор ја јо fama sond data requoststaus | 
ma [пл јо ја fo јата base ново | 
юе [п no ја fo — јноатоетрураоотрувао | 
Тва ја ја јо аке | 
озш» nas [no ја —]o [юм | 
ечат ва no ја fo fecto radoon | 
юм ја ро ја јо јата | 
поета је јо ја јо | @effoenpysais | 


i2c_int [2] RW NA l2c interrupt status : 
1 :write or read operation finished 
interrupt. 
0: no interrupt. 
Write or read interrupt when whole write 
or read operation complete . The 
interrupt is set by hardware. The flag 
must be cleared by software. In order to 
clear the flag bit, "0" must be writeten to 
this bit. Writing a '1' to "i2c int" bit does 
not change value of the "i2c int". 


i2c rx ack [1] RW NA i2c received acknowledge value.The 
value is set by hardware. The flag must 
be cleared by software. In order to clear 
the flag bit, "0" must be writeten to this 
bit. Writing а '1' to "2с rx ack" bit does 
not change value of the "i2c rx ack". 


жыз [m јо ја 9 ветот | 


5.33.5.2.8012C HSMODE CFG 


| ви |з1 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 29 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
L3 — | 7 eee 


Reserved HS dividor1 


w) S — —À 


| Reset | о | о | о | о | о| о |о|о| оо [оо СИ ПОС ВОЗ 
| ви | 15 | 14] 1з | 12 | "| пој [в | [е | 5 | 4|з|2 | тој 


HS dividorO hs mode 


i2c hs mode cfg 
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Field Name Type | Set/Cle | Reset Description 
ar Value 


шына [eus] qw o mew 7 


HS dividor1 [23: 16] HS mode dividor for auto reload to 
adjust clock ce ~ map to 
i2c_dividor0[23:1 


HS dividorO [15: 8] HS mode dividor for auto reload to 
adjust clock divide factor map to 
i2c dividorO[15:8] 


тте ms [т [а [со итен  — | 


5.33.5.2.81ADDR DVDO 


i2c dividor0(0x00000000) 
| Bit |з1 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16-. 


i2c high dvdO 
Де ғғза 2 


i2c low dvdO 


м 
Peel DP PP Plt EREREREREREREREN 


i2c dividorO 


Field Name Type Set/Cle | Reset Description 
ar Value 
i2c high dvdO [31:16] | RW NA clock high phase dividor[15:0], default is 
Ox3D 
і2с low. dvdO [15: 0] ПИ ИЕ clock low phase dividor[15:0],default is 
Ox3D 


5.33.5.2.82ADDR DVD1 


ШІНЕЛЕЛЕЛЕЛЕДЕЛЕЛЕЛЕЛЕІЕДЕЛЕЛЕЛЕЛЕ 


i2c_high_dvd1 


те ЕЕ 
вене гре 
m КЕ | та Е | о С Е ОСЗ Е СЗ | [2 КЗ ИС 
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Type 


i2c dividor1 


Field Name Type | Set/Cle | Reset Description 
ar Value 


i2c high dvd1 [31: 16] ЕН БИ ЖЕ clock high phase dividor [25:16], default 
is 0х0 

i2c_low_dvd1 [15: 0] ELE GE clock low phase dividor [25:16], default 
is 0х0 


5.33.5.2.88ADDR STAO DVD 


и Ги [о |» Ee [5 [25 [и [а [ои | » [лә [тв [лт [15] 
[ome | ome] 


Reserved i2c_stao 


BUSES ERS EE ЕЕЕ ЕЈ DR 


i2c_stao 


вези | [> [о (о ЕНЕ ЕТЕ 


i2c_sta_dividor 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ewe: Пав ја Гр еее 


i2c_stao [25: 0] RW NA clock tHD:STA/ 150 STO phase counter 
num, default is 0x80 


5.33.5.2.84ADDR ВТ 


ICHEREIEIEIEZEIEJEIEJEIEREIJEIEIEZE] 
еј mA] 


Reserved 


Eme [UU 
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Peset | о | о | о | о | о| о | о | о |о| о | о | о | о | о | о | о 
| ви |15|14 | 13 | 12 | зо [о Је у [е |5 | 4]з|2 |! | о] 


i2c_ 


Reserved 
rst 


Ce | 
LTSERERKRKERERERERERERKEREREREREREREN 


i2c rst 


Field Name Type | Set/Cle | Reset Description 
ar Value 
ug [Ro [NA fo [ею — 


5.33.5.2.85ADI VERSION 


KCHEREIEIEIEZEJEIEIEIESEREIEIEIEZEI 
em a 


reserved 


adi_version 


E Е В СС ЕСЕЈ A 


и 
Reset | о | о | о | о | о| о |" | "| о | о [о 

Неја Мате Туре Reset Description 
ши ———— — 


[15: 0] ro Te 0x300 ———— register indicates the version of this IP 


5.33.6 Application Notes 


5.33.6.1 Programming Model 
ADI module include i2c and adi top; when module is selected as 120 , ip will work as i2c, 
please reference I2C Design Specification r8p0; when module is configured as ADI module, 
ip will work as adi; 
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5.33.6.1.1 100K mode program examples 
І2с сік :26M 


1. Configure i2c device address by i2c_addr_cfg; 

2. Configure i2c low/high phase and setup/hold time by addr_dvd and addr_sta_dvd; 
3. Configure i2c send or receive data count; 

4. write i2c send data to fifo for i2c data sending operation by write i2c_tx register; 


5. i2c_ctl to read or write by configure i2c ctl[3] , enable i2c and other options by i2c ctl 
register, i2c transmit start; 


for example,start 100k i2c writer operation: 
i2c addr cfg -0х80; 
i2c count =0Х 10; 
write data to i2c tx register; 
i2c addr dvdO =0x003D003D; 
i2c ctl -0х00088007; 
5.33.6.1.2 400K mode program examples 

І2с ск :48M 
1. Configure i2c device address by i2c_addr_cfg; 
2. Configure i2c low/high phase and setup/hold time by addr dvd and аааг sta dvd; 
3. Configure i2c send or receive data count; 
4. write i2c send data to fifo for i2c data sending operation by write i2c tx register; 


5. i2c ctl to read or write by configure i2c ctl[3] , enable i2c and other options by i2c ctl 
register, start i2c transmit; 


for example,start 100k i2c write operation: 
i2c addr cfg 20x80; 

i2c count =0x10; 

write data to i2c tx register; 

i2c addr dvdO -0х00100028; 

i2c ctl -0х00088007; 


5.33.6.1.3 HS mode program examples 


І2с ск :153.6M 
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1. Configure i2c device address by i2c_addr_cfg; 

2. Configure i2c low/high phase and setup/hold time by addr_dvd and адаг sta dvd; 
3. Configure i2c send or receive data count; 

4. use i2c high speed mode, need configure i2c HSMODE CFG; 

5. write i2c send data to fifo for i2c data sending operation by write i2c tx register; 


6. i2c ctl to read or write by configure i2c ctl[3] , enable i2c and other options by i2c ctl 


register, i2c transmit start; 
for example,start 100k i2c writer operation: 
i2c addr cfg 20x80; 
i2c count =0x10; 
write data to i2c tx register; 
i2c_hsmode_cfg=0x000a0209; 
i2c addr dvdO =0x00400078; 
i2c ctl =0х0009841%; 


5.33.6.2 Programming Notes 


> When change І2С control register configuration , SW should ensure: 
d. tx fifo is real empty at first 
e. Then, rx_fifo is real empty 


f. Change І2С control register 


> When ADI TOP is adi+i2c mode: 


All channel address [16:10] is i2c device address. address [9:2] is i2c register 
address; 


5.33.7 ADI Channel Usage 


еуі0 sig bia vdd 12 sram off req 


еми. sig mdar apt аст1 


evt2 sig тааг apt dcm2 


evt3 sig pad out aud dangl 


ем4 sig pad out aud dangr 


evti3 sig | thm overheat alarm 


ем14 sig | power ото off 
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ем15 sig | cp_power_sim_off_sim1 


evt16 sig pubcp power off sdio 


evti7 sig | pubcp power off sdio delay 


ем18 sig | ap sdioO power off 


evti9 sig | ap 5400 power off delay 


evt20 sig | emmc power off 


еуі21 54 | ap sdioí1 power off 


evt22 sig ap sdio2 power off 


evt23 sig | ap sdio2 power off delay 


hwO tx bia dvsO 
hw3 tx bia dvs1 


5.34 Thermal controller (SPRD) 


One pair of thermal controller and sensor put in top, for DDRO&DDQ. 


Base Addr Range Addr Map Description 


E42F 0000-Е42Е ЕЕЕЕ DDR THM Reg 


5.34.1 Overview 


A thermal sensor controller that can handle the sensor working configuration, temperature 
detect flow, simply data processing, interrupt management functions. Controller work in 32K 
RTC clock 


(Analog part of thermal sensor support frequency up to 250КН2). 


5.34.2 Features 

е Configurable cold/hot temperature monitor and send interrupt 

е Configurable overheat auto alarm logic 

е Configurable temperature low/high remind mechanism. (In normal temperature region) 

@ Temperature read by software 

е Configurable interrupt mode 

е Configurable monitor temperature mode. (1 or 2, 4, 8, 16 sampling average, default 1 
sample) 

е Configurable temperature sample interval time. 

€ Sensor controller parameter such as temperature threshold, monitor parameter can 
change at any time. After changes the configuration, Sensor controller should start to 
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work in new parameter. 

е Each sensors interrupt even can enable or disable individually. 

е Overheat even can cause an interrupt or directly send overheat alarm to top level ASIC 
logic. 


5.34.3 Signal Description 


No chip interface pin 


5.34.4 Function Description 


5.34.4.1 Overall architecture 


clk_thm 
sensor_thm_pd 
rst_thm_n 
sensor_thm_run 
clk_overheat 
sensor_cali_en 
rst_overheat_n 
sensor_itune 
sensor_thm_dvalid 
sensor_reserved 
sensor_thm_dat 


sensor_thm_hyst 


PCLK 
thm_overheat_alarm 
PRESETn 
thm_overheat_alarm_level 
PSEL 
thm_int 
PENABLE 
PREADY 
PWRITE 


PRDATA 
PADDR 


PWDATA 


Figure 5-107 THM top port diagram 


This is the port diagram of THM module, including 4 groups of port: clk & reset ports, APB bus 
interfaces, sensor control & data ports, interrupt & alarm ports. 
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Clock & reset signal 


{ сік overheat ск thm 


X 
| | 
rst_overheat_n rst thm n у . 
лн - sensor control signal 


APB bus interface | "sensor cali_en 


| 
C 7772 ~ thm_sensor_ctrl | | 
| РСК bypass = »- E | sensor_itune | 
| | 
PRESETn | sensor reserved j 
MG UE 
PSEL APB control logic " each blocks ыы |  -—----- 
| í sensor. thm pd | 
| 
PENABLE | | 
[ кэм | Sensor thm run , 
| PWRITE М ~->->— 
| 2. & data ) \ sensor_thm_hyst 
| PADDR thm_regbank Satis red Event trigger reg Counters (Tied to 0) 
| Interrupt reg 
| PWDATA Interrupt cnt қ м4 
| Data reg : - 
| еее > 
| РКРАТА ) \ sensor_thm_dvalid | 
сее interrupt logic | sensor_thm_dat | 
LoT m — 


sensor output signal 


| | 
| thm overheat alarm level | 
| у 

\ thm_int ) 


Interrupt 4 alarm signal 


Figure 5-108 THM top block diagram 


This is the block diagram of thm_top, it consists of thm_sensor_ctrl, thm_rf, and some 
interrupt dealing logic. 


thm_rf module function 
APB bus interface: Sending and receiving data from APB bus, working in PCLK clock domain. 


thm_regbank: Decode the PADDR and store data to the relevant registers. Those registers 
providing configurations to the thm_sensor_ctrl module and collecting information like temperature, 
status, interrupt, etc. 


There are four status, which indicate thm is or not in soft_reset, overheat_alarm_clr and 
set_rdy: 


thm soft reset thm st: 
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Sig. sync 


PCLK domain 


rf thm soft reset 


sensor soft reset thm 


Sig sync 


ск thm domain 


Figure 5-109 thm soft reset thm st 


thm soft reset overheat st: 


thm soft reset ove 
rheat st 


sig sync 


PCLK domain 


rf thm soft reset 


sensor soft reset - 
overheat sync2 


Sig. sync 


clk_overheat domain 


Figure 5-110 thm soft reset overheat st 


thm overheat alarm сіг st: 


overheat_alram_ 
сіг аск puls 


overheat_alram_clt_ack 


overheat_alram_clr 
_puls 


rf thm overh 
eat alarm clr 


thm overheat 
аат clr st 


PCLK domain 


Sig. sync 


сік overheat domain 


Figure 5-111 thm overheat alarm clr st 


thm set rdy st: 
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thm_set_rdy_ack 
4 
Sig sync еп5ог set гду puls| 
D [e] а 
rt thm set rdy| 
ак њи“ P > ck а] -P ск а 


sig. sync 


thm set гау аск 


thm set rdy st 


PCLK domain clk thm domain 


Figure 5-112 thm set rdy st 
thm sensor ctrl module function 


Control the whole sensor detect working flow, including load configuration from thm rf, 
counting the detect timing, send control signal to sensor to enable/disable it, receive the 
temperature data and hand up to thm rf, etc. 


Overheat alarm cnt, hot int cnt, overheat int cnt, hot2normal int. cnt, high offset int cnt 
and low offset int cnt work in PCLK domain. And overheat alarm even, hot int even, 
hot2normal int even, high offset int even and low offset int even will sync into PCLK domain to 
toggle the counter. 


Overheat alarm cnt: 


overheat alarm cnt 
> 
> 


overheat_alarm_en 


overheat_alarm_ 
even_puls_pclk 


sig sync 


overheat alarm even 
Q D 
ГО ск< рак <] <P ск overheat 


sig sync sig sync 


(1) overheat alarm cnt == 4'hf 

(2) sensor. set rdy || sensor. soft reset 

(3) (sensor mon en load && sensor en thm) || sensor soft reset thm 
(4) det even puls && temper over. heat 


Figure 5-113 overheat alarm cnt 


Overheat int cnt: 
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overheat_int_cnt 


overheat_int_en 


overheat_int_ack_puls 
overheat_ 
int_puls 


sig_sync 


overheat_int_even 


sig sync 


(1) overheat int cnt == 4'hf 
(2) sensor. set rdy || sensor. soft reset 
(8) (sensor mon en load && sensor en thm) || sensor. soft reset thm 
(4) unnormal int mode load && detect temper got && temper. over. heat 
(5) (Iunnormal int mode load) && detect temper. got && temper. over. heat && !(thm cur sta == STA OVER HEAT) 
Figure 5-114 overheat int cnt 
Hot int cnt: 
4'h1 hot int cnt 
hot int en 
hot int ack puls 
hot int puls 


ck imp? CK о 


Sig sync 


hot int even 


сік thm 


sig sync 


hot int cnt == 4'hf 
sensor. set rdy || sensor. soft reset 


unnormal int mode load && detect temper got && temper. hot 
(иппогта int mode load) && detect temper. got && temper hot && !(thm cur sta == STA HOT) 
Figure 5-115 hot int cnt 
Hot2normal int cnt: 


V0.3 Spreadtrum Communications, Inc., Confidential and Proprietary 1152 of 2330 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


КЕЗ SPREADTRUM | 5С9853ІЧА Device Specification 


hot2normal_int_cnt 
> 


hot2_normal_int_en 


hot2normal 
_int_puls 


sig sync 


1) hot2noraml int cnt == 4'hf 

2) sensor. set гау || sensor soft reset 

3) (вепвог mon en load && sensor en thm) || sensor soft reset thm 

4) detect temper got && temper hot2normal && (thm cur sta == STA HOT) 


Figure 5-116 hot2normal int cnt 


4'n1 high_offset_int_cnt 
> 


high_offset_int_ack_puls 
high_offset 
_int_puls 


Sig sync 


high. offset int even 
Q D 
ГО ска <P рак 


Sig sync 


Q сок ck thm 


(1) high offset int cnt == 4'hf 

(2) sensor. set rdy || sensor. soft reset 

(3) (sensor mon en load && sensor en thm) || sensor. soft reset thm 

(4) unnormal int mode load && detect temper got && temper high offset 

(5) (иппогта int mode load) && detect temper got && temper high offset && (thm cur sta == STA HIGH OFFSET) 


Figure 5-117 high offset int cnt 
Low offset int cnt: 
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4'n1 


low_offset_int_ack_puls 
low_offset_i 


nt_puls 


Sig. sync 


(1) low. offset int cnt == 4'hf 

(2) sensor. set rdy || sensor. soft reset 

(3) (sensor mon en load && sensor. en thm) || sensor soft reset thm 

(4) unnormal int mode load && detect temper. got && temper low offset 

(5) (Iunnormal int mode load) && detect temper got && temper low offset && (thm cur sta == STA LOW OFFSET) 


Figure 5-118 low offset int cnt 


Configure registers sync logic: 


rf thm overheat threshold overheat threshold load 
rf thm hot threshold hot threshold load 
rf thm hot2normal threshold hot2normal threshold load 


rf thm high offset threshold 
rf thm low offset threshold 
rf thm cold threshold 


high offset threshold load 
low offset threshold load 
cold threshold load 


rf thm unnormal int mode 
rf thm det period h/l 

rf thm mon period load sensor mon thm period load 
rf thm mon mode Setting thm mon thm mode load 
rf thm mon max min en samp maxmin en load 


unnormal int mode load 
sensor det peri load 


sensor mon en load 
rf thm mon en 


load sensor . 
setting thm 


load_sensor_setting = sensor_set_rdy_puls 


Figure 5-119 Configure registers load sync 
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sig sync 


D а > 
detect_temper_rdy_raw_sts 
Рак = ск а 


detect_temper_rdy_ack_puls 


Sig_syne 


detect_temper_rdy_even 
а оМа р 
“о ck [Q ск рак 


sig sync 


О ск ck thm 


(1) (sensor mon en load & sensor en thm) || sensor soft reset thm 
(2) detect temper. got 
(3) detect temper rdy clr 


Figure 5-14 temperature detect status logic 


5.34.4.2 THM work status 


Interrupt 


Overheat 


Hot 
Hot2nor 


High offset 


Low offset 


Figure 5-120 THM Status and temperature threshold 


The figure 4-14 show the THM module's different status under temperature threshold. And also 
show the status change in different temperature. Each sensor of THM can work individually. The 
THM sensor controller can set 6 temperature thresholds. The thresholds have different meaning for 
THM to detect. 

> Cold: When temperature lower than this threshold. THM can report cold low even. If cold 
interrupt enable. Send interrupt to system. 


» Low offset: When temperature lower than this threshold and higher than cold threshold. THM 
can report low offset even. If low offset interrupt enable. Send interrupt to system. 
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> High offset: When temperature higher than high offset threshold and lower than hot threshold. 
THM sensor controller can report high offset even. If high offset interrupt enable. Send an 
interrupt to system. 

> Hot and hot to normal: When temperature higher than hot threshold. THM controller should 
enter hot status. And can send hot interrupt to system. At this status, if temperature drop. Only 
when the temperature is lower than hot to normal threshold. THM will exit hot status and come 
to normal status. 

> Overheat: When temperature higher than overheat threshold. It means the temperature is 
higher than a danger level for the Chip. THM sensor can send a overheat alarm and a overheat 
interrupt to system (difference between them is that alarm is a pulse, but the interrupt is a level 
signal). The Soc system can reset the chip after receive alarm. At the same time, the THM 
overheat status will save in register and this domain do not been reset. 


5.34.4.3 THM interrupt mode 
Detect period 


іш 


Overheat 


Hot 
Hot2nor 


High offset 


rf_thm_unnormal_int_mode = 1 rf_thm_unnormal_int_mode = 0 
=------- ~ Ч – а —--—-—---------------- Low offset 


Figure 5-121 Different mode of interrupt 


The figure 4-15 show two kinds of interrupt sending modes that thm support: 

rf thm unnormal int mode = 1: Send an interrupt at the end of each detect while thm in 
abnormal status. 

rf thm unnormal int mode - 0: Send an interrupt only when the status change to an abnormal 
status. 
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5.34.4.4 The temperature detect flow of THM 


sensor_set_rdy | | 
sensor_det_valid | set by sensor_det_peri р 
$ 
det_periont | counting Yo чи 


E start a detect event 1 
det even plus i — | \ 
sensor_mon_valid | \ 


sensor_mon_even_plus | thm period to start another sample event 


sensor_mon_cnt stop till another monitor 


sensor_mon_rdy_plus ! | : ! 4 end а monitor event 


sensor_thm_on 


sensor_thm_pd after last sample ready pulse 


ИШЕ =) ЧЕ: 


sensor_samp_cnt 


sensor_thm_run start sampling (delay 15 cycle) 


sensor_samp. гау plus after sensor data valid --»- 


Figure 5-122 show the temperature detect flow of THM 


sensor_set_rdy: Write clear bit came from the register THM_CTRL.rf_thm_set_rdy, set to 
1 to load the configuration and if the rf thm en and rf thm. топ еп is active, then start а 
detect. 


det peri cnt: It's a 20bit counter work in 32K clock domain. In temperature detect valid 
period. When it count the cycles equal to pre set cycles(sensor det peri). THM will enter the 
temperature sample valid period. 


det even plus: A pulse signal after each cycle the det peri cnt count from 0 up to 
sensor det peri. 


sensor mon valid: Present the sensor monitor event is happening. Pull up after a 
det even plus while it's idle, pull down after a sensor mon тау plus. 


THM controller can work in 5 modes. They are sample one time or 2/4/8/16 calculates 
average value. It depend on the setting of sensor's mon thm mode (it's sample 2 times in 
Figure 4-16). If the rf thm mon max min en is active, the thm will sample 2 more temperature 
value and ignore the max and min value in all data before calculating the average value. If the 
mon thm mode setting is not simple for 1 time. The sensor mon cnt will be used to calculate 
the period between 2 Sample cycles. 


5.34.4.5 The figure4-5 synchronization OR-GATE flow 


In synchronization, we always use a or-gate to indicate current status, and read the current 
status. Then decide whether register need to write the new control signals. In this case, if 

thm overheat alarm clr st is high, it means overheat interrupt is clearing. Ignoring the current 
status, write overheat clr continuously so that only first clear signal can be valid and other are 
ignored. Because first overheat clr ack will make overheat level pull down. So when to write 
synchronization signal, need to pay attention to their current status. 
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5.34.4.6 The case of sensor_det_peri_load < sensor_mon_cnt 


In THM, sensor det peri load is far more than sensor mon cnt, in order that THM run normally. 
But if set sensor_det_peri_load to a small number, THM timing may be wrong. The sensor control 
signal thm_run become uncertainty. 


For example, we set sensor det peri load to 20'h3, sensor mon cnt set to 16'hfff. 
Temperature Sample Times set to 2. sensor det peri load is small than sensor mon cnt, but this 
case will not make temperature sampling wrong for a whole sample period. Because 
sensor det peri load just make sensor mon valid high. Many det even puls events have not 
influence on the THM which is running. But when THM run over, a small sensor det peri load will 
reduce the time to restart. This may be a fatal mistake for sensor. If the time between of restarting is 
small than 15 THM cycle(this is sensor timing rule), thm run register have not enough time to shift 
out 1'b1 and fill register with 10. So when THM restart, thm run will tie to high immediately. Sensor 
will enter chaotic status. 


But if sensor det peri load is small than sensor mon cnt and the time between of restart is 
large than 15T, THM also can run in normal mode. 


росоосос азозозазоава ва 
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5.34.4.7 The case of temperature threshold is out of order 


Generally, we should set the temperature threshold value from largest to smallest in order to 
make sure that THM can run in normal mode. But if we set the temperature out of order deliberately, 
the FSM and INT_ENVENT logic circuit of THM may be wrong. It will make difficult to judge status 
and type of interrupt. 


For example, if we set the number of overheat, hot, hot2normal, high_offset, low_offset, cold 
threshold to 8'h40, 8'h60, 8'h50, 8'h70, 8'h80, 8120. And the sample of temperature is 8'h75. 
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According to temperature judging circuit, this temperature belong to the range of overheat and 
low_offset at the same time. If both of they interrupt control signals is high, this temperature will 
geneate two interrupt event. But those interrupt are one-hot. 


For FSM, it just can save current status. In this case, if FSM current status do not belong to hot 
or overheat status, current status will change to the low temperature status because the low 
temperature have higher priority. If FSM current status belong to hot or overheat, that is just the 
opposite. 


и @ 
и а 
«n 
a 
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я | 
sm 
2121 
a 
2121 
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5.34.4.8 Working enable and reset of THM 


Sensor mon en load and sensor en both are enable signal of thm module, the 
difference between them is that the module will be disable directly if sensor en pull down, but 
the sensor mon en load have to wait for sensor set rdy(load sensor setting) pulse. These 
two enable signal will control the measurement action of thm but the configuration loading, 
interrupt status refresh & counting and alarm status refresh logic. 


Thm module also support software reset logic. Programmer can reset the module by 
setting THM CTRL.rf thm soft reset to "1". Notice that the software reset can't reset the 
configuration already loaded in, the configuration values only can be reset by rst thm n. 


5.34.4.9 FSM 


THM have a FSM with 7 status to determine which type interrupt or alert should be trigger. 
Which include: IDLE, NORMAL, COLD, LOW OFFSET, HIGH OFFSET, HOT, OVERHEAT. THM 
will sent an interrupt while inter these status except IDLE state, and if the circuit has been set to 
normal interrupt mode (THM CTL. rf thm unnormal int mode - 0), thm will no sent interrupt 
unless current state is different from next state. When in OVERHEAT state, circuit no only sent an 
interrupt but also sent an overheat alart to the SOC. 


STA IDLE: 


IDLE ststus means no detect have been taken since last reset or last reload configuration. 
Only if thm's enable is active, sensor detect action start and one valid temperature data ready, thm 
will jump to next state. According to the temperature data, next state could be any status. Next state 
requirement is shown in figure 4-17. 
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STA_LOW_ 
OFFSET 


STA_NORMAL 


ЈЕМ 


STA_OVER_ 
HEAT 


© temper. cold 

Q temper low. offset 
(8) temper. normal 

@ temper high offset 
(© temper. hot 

© temper. over heat 
© temper. hot2normal 


EN = sensor. mon en load & 
sensor en & 
sensor det valid & 
sensor mon rdy plus 


Figure 5-123 STA IDLE status diagram 
STA COLD: 
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STA_LOW_ 
OFFSET 


IEN 


STA_OVER_ 
HEAT 


EN = sensor_mon_en_load & © temper_cold 
sensor_en & @ temper_low_offset 
sensor_det_valid & (3) temper. normal 
sensor mon rdy plus @ temper. high. offset 

IDLE = -(sensor mon en load & ©,temper_hot 

sensor. en) | © temper. over. heat 
load sensor setting | © temper hot2normal 


sensor soft reset thm 


Figure 5-124 STA COLD status diagram 


COLD status means the detected temperature is lower than cold threshold temperature. Next 
state requirement is shown in figure 4-18. 


STA LOW OFFSET: 
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IEN OFFSET 


STA_OVER_ 
HEAT 


EN = sensor_mon_en_load & @ temper_cold 
sensor_en & @ temper_low_offset 
sensor_det_valid & © temper normal 
sensor mon rdy plus @ temper high offset 

IDLE = ~(ѕепѕог mon en load & © temper. hot 

sensor en) | © temper. over heat 
load. sensor. setting | @ temper. hot2normal 


sensor soft reset thm 


Figure 5-125 STA LOW OFFSET status diagram 


LOW OFFSET status means the detected temperature is lower than low offset threshold and 
higher then clod threshold temperature. Next state requirement is shown in figure 4-19. 


STA NORMAL: 
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е 


IEN STA_NORMAL 
EN 


HEAT 
EN = sensor_mon_en_load & Ф temper. cold 
sensor en & Q temper. low. offset 
sensor det valid & (8) temper. normal 
sensor mon rdy plus Q temper. high. offset 


(& temper. hot 
(6) temper. over. heat 
@ temper. hot2normal 


IDLE = ~(ѕепѕог mon en load 4 
sensor еп) | 
load_sensor_setting | 
sensor_soft_reset_thm 


Figure 5-126 STA_NORMAL status diagram 


NORMAL status means the detected temperature is lower than high_offset threshold and 
higher then low_offset threshold temperature. Next state requirement is shown in figure 4-20. 


STA_HIGH_OFFSET: 
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STA_OVER_ 
HEAT 


EN = sensor_mon_en_load & @ temper_cold 
sensor en & © temper low. offset 
sensor det valid & (8) temper. normal 
sensor mon rdy plus Ф temper high. offset 

IDLE = -(вепзог mon en load & © temper. hot 

sensor en) | © temper over heat 
load. sensor. setting | Ф temper hot2normal 


sensor. soft reset thm 


Figure 5-127 STA HIGH OFFSET status diagram 


HIGH OFFSET status means the detected temperature is lower than hot threshold and higher 


then high offset threshold temperature. Next state requirement is shown in figure 4-21. 
STA HOT: 
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STA_OVER_ 
HEAT 


EN = sensor_mon_en_load & Ф temper. cold 
sensor en & Q temper. low. offset 
sensor det valid & © temper_normal 
sensor_mon_rdy_plus @ temper_high_offset 

© temper_hot 

IDLE = (sensor mon en load 4 © temper. over. heat 

sensor en)| © temper. hot2normal 


load sensor. setting | 
sensor. soft reset thm 


Figure 5-128 STA HOT status diagram 


HOT status means the detected temperature is lower than overheat threshold and higher then 
hot threshold temperature. Next state requirement is shown in figure 4-22. Notice that the 
requirement of jump to a lower temperature state should also meet the hot-to-normal condition, 
which is a hysteresis feature. 


STA OVERHEAT: 
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!ЕМ 


EN = sensor_mon_en_load & © temper. cold 
sensor en & Q temper low. offset 
sensor det valid & © temper. normal 
sensor mon rdy plus Ф temper. high. offset 

© temper. hot 

IDLE = (sensor mon en load & © temper. over heat 

sensor еп) | © temper. hot2normal 


load sensor setting | 
sensor soft reset thm 


Figure 5-129 STA OVERHEAT status diagram 


OVERHEAT status means the detected temperature is higher then overheat threshold 
temperature. Next state requirement is shown in figure 4-23. Notice that the requirement of jump to 
a lower temperature state should also meet the hot-to-normal condition, which is a hysteresis 
feature. 


5.34.5 Control Registers 


5.34.5.1 Memory map 


[oer — [ame — [хош — — — — — — —] 


|охооос — THM INT RAW STS thm interrupt raw status 


LM THM DETECT PERIOD L1 thm detect period low 16bit 
6B 

0x0014 THM DETECT PERIOD H4 | thm detect period high 4bit 
B 


V0.3 Spreadtrum Communications, Inc., Confidential and Proprietary 1166 of 2330 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


KP SPREADTRUM | 5С9853ІЧА Device Specification 


0x0018 THM_INT_CLR thm interrupt clear 
0x001C THM_INT_CNTO thm int count 
0x0020 ТНМ ІМТ СМТ1 thm int count 


0x0024 THM OVERHEAT НОТ ТН | thm overheat and hot threshold 
RES 

0x0028 THM_HOT2NOR_HIGH_THR | thm hot2normal and high offset threshold 
ES 


0x002C THM LOW COLD THRES thm low offset and cold threshold 
0x0030 THM MON PERIOD thm monitor period 
0x0034 THM MON CTRL thm monitor control 


0x0048 THM INTERNAL STS thm internal status 
0x004C THM_ANALOG_CTRL thm analog control information 
0x0050 THM_ANALOG_CTRL1 thm analog control information 


5.34.5.2 Register Descriptions 


5.34.5.2.1 THM_CTL 


ШІШЕЛЕЛЕЛЕЛІЕДЕЛЕЛЕЛЕЛЕНЕЕЛЕЕЛЕЛЕ 


Reserved 
т 4 
нен ША мак ЕН ЕЛ КИ КИКА ЕЛЕНА 


= B m rft 
| hm rft 
Reserved = hm 
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[Te [| 097 Fo | о | по | we | мм | пи | пи | пи | 
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thm control information 


Field Name Type | Set/Cle | Reset Description 
аг Value 
a a 


thm_soft_reset_ov SW reset status in clk_overheat domain. 


erheat_st 1: SW reset is active in сік overheat 
domain. 


0: SW reset is invalid in clk_overheat 
domain. 

thm_soft_reset_th SW reset status in clk_thm domain. 

m st 1: SW reset is active in clk thm domain. 
0: SW reset is invalid in clk thm domain. 


thm set rdy st Load configuration process status. 


0: Load configuration process is done, 
SW can write rf thm set rdy. 


1: Load configuration process is on- 
going, SW can not write rf thm set rdy. 


rf thm set rdy After configure all registers, set it to 1 to 
load the configuration. 
Read thm set rdy st to check 
thm set rdy 5115 0 before writing 
rf thm set гау. 


rf thm soft reset software reset of sensor, high active. 


Read thm soft reset thm st and 

thm soft reset overheat st to check 
soft reset status in clk thm domain and 
clk_overheat domain before writing 

rf thm soft reset. 


rf thm unnormal i 1: Each detect valid will send a interrupt 
nt mode if in unmoral status. 
0: Only change status to a unmoral 
status THM will send interrupt 


rf thm mon en Sensor monitor enable. Only this bit set 
to 1 and then rf thm set rdy write a 1 
can start a sensor 


[men [m [т [WA [с [метанию — — — — 


5.34.5.2.2 THM INT CTRL 


0x00000004 thm interrupt enable(0x00000000) THM INT CTRL 
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| Bi | 31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


me [o SSS 
Perl ггг 
ECEEJEIEIEJENCIERERER2ERERERERESERES 


Reserved 


ELE 


thm interrupt enable 


Field Name Type | Set/Cle | Reset Description 
ar Value 


зло јао [a |  — —] 
rf thm overheat e RW NA Sensor overheat alarm enable. Only this 
n bit set to 1. Sensor's overheat alarm can 
send to system 
rf thm int en RW NA Sensor interrupt enable. Only this bit set 
to 1. Sensor's interrupt can send to 
system 
rf thm overheat a | [7] RW NA Sensor overheat alarm enable. It must 
larm en set to 1 when use overheat alarm. 
rf thm det temper RW NA Sensor detect temperature ready 
гау int en interrupt enable. 1 valid 


rf thm overheat i | [5] RW NA Sensor overheat int enable. 1 valid. 

nt en Sensor also can send interrupt in 
overheat status 

rf thm hot int en ПІ [Rw [na Го | Sensor hot int enable. 1 valid 

rf thm hot2nor int Bp Iq] Sensor hot2normal int enable. 1 valid 

en 

rf thm highoff int Еј“ је Sensor high offset int enable. 1 valid 

_еп 

rf thm lowoff int ie А“ ја | Sensor low offset int enable. 1 valid 

en 


rf thm cold int e p qe ке | | Sensor cold int enable. 1 valid 
n 
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5.34.5.2.3 THM_INT_STS 


ЕЕЕ ЕЕЕ ЕЕЕ [+ [18 [7 [| 


w) NNNM 
ПЕ | | ОСЗ ОС О ОС ОСЗ ОСЗ ОО ОСЗ ОСЗ ОСЗ ОС СЗ СЗ ОСЗ 
ви | 15 | та | па | | оо | | | | е ооо 


Reserved 


- = | 


rr er r r 
— EREBENRCADUS ZRERER 


thm interrupt status 


Field Name Type е Reset Description 
Value 


жеш з сиса си 


= „overheat alar GS m thermal overheat alarm status 
TUN EIE Sensor detect temperature ready 
dy int sts interrupt status 


thm overheat int - Fo |“ Г | Sensor overheat int status 
sts 


"meos [m [no [А Јемен 


thm hot2nor int s М [© ү | | Sensor hot2normal int status 
ts 
thm_highoff_int_st | que |“ | Sensor high offset int status 
5 


thm_lowoff_int_sts ІШ [RO |м Го | Sensor low offset int status 
thm_cold_int_sts (| [һо |м Го | Sensor cold int status 


5.34.5.24 ТНМ INT RAW 515 


m Ги po] [5] »] o o [ | » Do Te [7 [15] 


V0.3 Spreadtrum Communications, Inc., Confidential and Proprietary 1170 of 2330 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


EP SPREADTRUM | 5С9853ІЧА Device Specification 
| Мато | 
о ЗЕН 


ыз 5 BDEBDDDBOO- 
| Reset | о | о | о | о | о| о | (о [о [| ею ро [© | 


thm interrupt raw status 


Field Name Type | Set/Cle | Reset Description 
аг Value 


СИ С мор 


thm_overheat_alar = ——— — overheat alarm raw status 
m raw sts 

thm det temper r NA Sensor detect temperature ready 
dy int raw sts interrupt raw status 

thm overheat int | [5] NA Sensor overheat int raw status 
raw sts 

thm hot int raw s МО че“ de | Sensor hot int raw status 

ts 

thm_hot2nor_int_r | [3] NA Sensor hot 2 normal int raw status 
aw_sis 

thm_highoff_int_ra | [2] NA Sensor high offset int raw status 
w_sts 

thm_lowoff_int_ra | [1] МА Sensor low offset int raw status 
w_sts 

thm_cold_int_raw_ B qe БЕК НЕН Sensor cold int raw status 

sts 


5.34.5.2.5 THM_DETECT_PERIOD_L16B 


THM DETECT PERIOD - 


0x00000010 thm detect period low 16bit(0x00000800) L16B 


Reserved 


| Bit_| 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | ve | 17 | 6 | 
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"те р мо 
LTXNRERERERERERERERERERERERERERERES 
ШІНЕНЕЛЕЛЕЛЕШЕЛЕЛЕЛЕЛЕЛЕЛЕНЕНЕЛЕНЕН 


rf thm det period 1 


м 
сине 


thm detect period low 16bit 


Field Name Type dn Reset Description 
mmm 


ат Ен Ке 
T. thm det period | [15: 0] CN — period of two valid detect 
temperature action. Low 16 bits. Use 
32K or 250K clock to calculate 


5.34.5.2.6 THM DETECT PERIOD H4B 


0x00000014 thm detect period high 4bit(0x00000000) 


| e |з1 | 30 | 20 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | ve | 17 | 6 | 
[Name = «е 


оС 
ви |15 | 1а [яз | 12 | 1 | ој о [е [т [е5 јазот о 
| Мате | Reserved rf thm det period h 


THM DETECT PERIOD | 
H4B 


Reserved 


thm detect period high 4bit 


Field Name Type теш Reset Description 
Value 


СИИ ЕЕ ИИ СИ ВНИИ 


rf thm det period pa IS [а [5 ни high 4bit of detect period 
h 


5.34.5.27 ТНМ INT CLR 
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0x00000018 thm interrupt clear(0x00000000) THM_INT_CLR 


| ви | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | ve | 17 | 16 | 
ме ен SSS 


Reserved 


Type 


Ie 


кл: мес 


thm interrupt clear 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ее [mesi јао ја e — — — — —— 


thm overheat alar NA Sensor overheat alarm clear process 

m clr st status. 
0: Sensor overheat alarm clear process 
is done, SW can write 
rf thm overheat alarm clr. 
1: Sensor overheat alarm clear process 
is on-going, SW can not write 
rf thm overheat alarm clr. 


rf thm overheat a | [7] WC NA Sensor overheat alarm clear 
larm clr 


rf thm det temper WC NA Sensor detect temperature ready 
гау int clr interrupt clear 

rf thm overheat i Б БЕ LANI Sensor overheat int clear 

nt_clr 


rf_thm_hot_int_clr l4 мс |м fo | Sensor hot int clear 


rf thm hot2nor int Bp Т оо | Sensor hot 2 normal int clear 
_clr 

rf thm highoff int к л је | Sensor high offset int clear 
_clr 

rf thm lowoff int Cia је је | Sensor low offset int clear 
clr 
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5.34.5.2.8 THM_INT_CNTO 


Cen Ги [oo [= [=] or [ [25 | и [а [е [т | » [лә [ле [лт [15] 
Teme 


Reserved 


| Bt |15 | 1а [яз [12 {и јао [о [е [т [е5 јаза то 
| Мате | Reseved — | thm_overheat_alarm_cnt thm_overheat_int_cnt thm_hot_int_cnt 


Type 


thm int count 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Е И кн И 

thm overheat alar | (14: 8] ———— Mu overheat alarm cnt. Reload 

m cnt parameter or sensor reset will clear this 
register 

thm overheat int | [7: 4] NA Sensor overheat int cnt. Reload 

cnt parameter or softreset will clear this 
register 

thm hot int cnt [3: 0] NA Sensor hot int cnt. Reload parameter or 
softreset will clear this register 


5.34.5.2.9 THM INT CNT1 


thm int count(0x00000000) 
| Bit |31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16-. 
| Мате feed ______ 


Reserved 


| Bit |15|14 | яз | 12 | 1 | ој о [е [т | е | 5 јаз 2]|1]|0 
| Мате | thm_hot2nor_int_cnt thm_highoff_int_cnt thm_lowoff_int_cnt thm_cold_int_cnt 
Te | ю | m |) мо | ю | 
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thm int count 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ma СЕ [RO [we fo 


thm_hot2nor_int_c | [15: 12] = hot2normal int cnt. Reload 
nt parameter or sensor reset will clear this 
register 


thm_highoff_int_cn | [11: 8] NA Sensor high offset int cnt. Reload 

t parameter or sensor reset will clear this 
register 

thm_lowoff_int_cnt | [7: 4] NA Sensor low offset int cnt. Reload 
parameter or softreset will clear this 
register 

thm_cold_int_cnt [3: 0] NA Sensor cold int cnt. Reload parameter or 
softreset will clear this register 


5.34.5.2.10 THM_OVERHEAT_HOT_THRES 


0х00000024 thm overheat and hot threshold(0x00007864) ES у 


| Bit_| 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | ve | 17 | 6 | 


Reserved 
Type 


a aaa 
ЕЕ ОЗ Е ОК ИШ АЕ ИСА И ИК ВЕ 
а-ы ЫН ee 


rf thm overheat threshold rf thm hot threshold 


ЕСІІЕНЕЕЕЕЕНЕН ТИНЕЕНЕНЕНЕСЕЕШЕЕЕЕЕЕЕ 


thm overheat апа hot threshold 


Field Name Type | Set/Cle | Reset Description 
ar Value 


кеме ea o [а в јо 


rf thm overheat t |[15:8] RW NA 0x78 sensor overheat threshold 
hreshold 

rf thm hot thresh | [7: 0] Sensor hot threshold 

old 


5.34.5.2.11  ТНМ HOT2NOR HIGH THRES 
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thm hot2normal and high offset THM_HOT2NOR_HIGH_T 
threshold(0x00006050) HRES 


ИСТИ EES Ee 2 Ee Ee dc [8] 
еј 


0x00000028 


Reserved 


2.2222. 
Peset | НЕЙ Еа ШИШИ Еа кі eee] кә ЕЕЕ 
| ви || 14] 1з | 12 | "| пој [в | [е |5 | 4|з|2 [1 [о | 


rf thm hot2nor threshold rf thm highoff threshold 


thm hot2normal and high offset threshold 


Field Name Type | Set/Cle | Reset Description 
ar Value 


pem [mus] [we fo 


rf thm hot2nor th | [15: 8] 0x60 sensor = threshold 
reshold 
rf_thm_highoff_thr | [7: 0] Sensor high offset threshold 
eshold 


5.34.5.2.12 ТНМ LOW COLD THRES 


0x0000002C — | thm low offset and cold threshold(0x00003010) | THM_LOW_COLD_THRE 


^w [ae а Гая Га Ts s «Ts а T2] 5 Toe] v 
L3. O ë o | | —  |—  — 


Reserved 


en ECT ЕИ ЕН ЕГО ЕС ETE СИ EUR ER ЕС CR ЕЕС ЕЕ EC OR IE] 


rf thm lowoff threshold rf thm cold threshold 


Peel GPP bP PPP] 


thm low offset and cold threshold 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Lese: ЕЕ СЕ [а ГБ" 
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rf thm lowoff thre | [15: 8] sensor low offset threshold 
shold 


rf thm cold thres | [7: 0] Sensor cold threshold 
hold 


5.34.5.2.13 ТНМ MON PERIOD 


Cen Ги o [ D e [5s [55 ЕЛЕЕ [ | » [лә [те [зт [15] 
Teme 


Reserved 
оС 
ви |15 | 1а [13 | 12 [ам | ој о | в| у [е5 јазот о 
| Мате | rf thm mon period 
Type 


thm monitor period 


Field Name Type | Set/Cle | Reset Description 
ar Қыша 


eT КИ 


а. 


5.34.5.2.14 THM MON CTRL 


Ten Ги [о] 2» [2 ЕЗ ЕЕЕ [т | » [лә [в [лт [15] 
еј а 


Reserved 
еј ле 
Pest | 242414010401 ЈАС ИС ЕЈ | И 
|" |15|1а | 13 | 12 | "1 ао о | г |7 | 6 | 5 |4 | з | 2 |1 [0] 


= m ВИ | 


| Туре | 
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| Reset | о | о | о| ој о|о| о | о | о|о|о|о| ој ој [о 


thm monitor control 


Field Name Type mets Reset Description 
Value 


Es [esp ја ро 


rf thm mon mode т 11 0: — once to monitor temperature 
of sensor. 
1: sample 2 times and calculate average 
value 
2: sample 4 times and calculate average 
value 
3: sample 8 times and calculate average 
value 
4: sample 16 times and calculate 
average value 


rf thm mon max 0: do not sub the max and min value in 
min en none 0 mon mode. 
1: sub the max and min value in none 0 
mon mode 


5.34.5.2.15  THM LAST TEMPERATUREO 


0x00000038 thm last temperature0(0x00000000) 


| Bit_| 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | ve | 17 | 6 | 
[Name = ________- 


Reserved 
Туе |] || |. д, 
[Reset | о | о | о | о | о | о | о | о | о | о | о | ојо | ој о | о] 
| B |1) та | 1з | 12 [атто [о | ге | 7 је | 5 ја [з 2 | 1 [0] 


THM_LAST_TEMPERATU 
REO 


Reserved thm last temperatureO 


аг: ||| БН 
| Reset | о | о | о | о | о| о | о| о | о [о [оо [о [о [| 


thm last temperatureO 


Field Name Type еен Reset Description 
Value 


И Е О НИ 
ЕЕ Е СН ЕЕ 
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үне == > у ЕЕ 


5.34.5.2.16 THM_LAST_TEMPERATURE1 


THM_LAST_TEMPERATU 
RE1 


0x0000003C thm last temperature1(0x00000000) 


| e | 31 | 30 | 20 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | ve | 17 | 6 | 
ме e 


Reserved 
ме е 
[Reset | о | о | о | о | о | о | о | о | о | о | о | ојо | ој о | о] 
| B |15| та | 1з | 12 [атто [о је | 7 је | 5 ја | з|2 | 1 [0] 


Reserved thm_last_temperature1 


|^» =ë =:  &— 17 — — 
L3 /ҚЕНЕНЕІНГЬАГУЕНЕН 


thm last temperature 1 


Field Name Type | Set/Cle | Reset Description 
ar Value 


кеме ата [m ја  — 


thm last temperat pa fe [M [б << они Last 1 temperature read 
ure 


5.34.5.2.17 ТНМ. LAST TEMPERATURE2 


0x00000040 thm last temperature2(0x00000000) 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕІ 
еј аи ON 


THM_LAST_TEMPERATU 
RE2 


нк тт 
LCXESRERERERERESESESERESESESERESESES 
ete delete ы а а dote edo 


Reserved thm_last_temperature2 


| Туе ү _____ 
Peset | 7 :| • | о | о | о | о | о| о] 


thm last temperature2 


[FeiaName | en | Type | Берде | Reset | — — — Descipion | 
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и а —— 
Lew — a во e 


MU . last temperat pa pe pe << пен Last 2 temperature read 


5.34.5.2.18 THM_LAST_TEMPERATURE3 


0x00000044 thm last temperature3(0x00000000) 


Lec ear ЕЕ ЕТЕ [ge И И И 4 


Reserved 
еј ле 
Pest | оо [о о [оо [о о [о о [оо [о о [оо 
|" |1) та | 13 | 12 [атто [о је | 7 је | 5 ја | з|2 | 1 [0] 


Reserved thm_last_temperature3 


ES ә И — —— — 
L3 ПЕЧЕНИ 


THM_LAST_TEMPERATU 
RE3 


thm last temperature3 


Field Name Type see Reset Description 
Value 


csi — ЕЕ p e 


thm last temperat pa fe [ж Кени Last 3 temperature read 
ure3 


5.34.5.2.19 THM_INTERNAL_STS 


ШІШЕЛЕЛЕЛЕЛЕДЕЛЕЛЕЛЕЛЕНЕЕЛЕСЕЛЕЛЕ 
Den ООО 


Reserved 


ви ЕЕ | та | па | па | п | пој» | | | |» | «|» Е [о] 


thm internal status 
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Field Name Type | Set/Cle | Reset Description 
ar Value 


мине СИ 5 qw СИ 


thm_temper_rdy [10: 7] —— the lastO to last3 temperature 
read ready 

thm cur st NA 0х1 For debug used. Record the current 
status of THM 


5.34.5.2.20 THM_ANALOG_CTRL 


SC EE [ав ee [= | » [19 [те [з [15] 


Reserved 


Еттен А 
Peset | о | о | о | о | о | о | о | о | о | о | о | о |о | о | сој о 
| ви |15|14 | 13 | 12 | п | пој o Је у | 6 | 5 | 4|з|2 |!| о] 


ЧЕНИ ШЕ | 


Е С ОС ЕГІ 
es [e О СЗ С О О 1 


thm analog control information 


Field Name Type | Set/Cle | Reset Description 
аг Value 


кеш [ия јао |ә - 


rf thm itune = 3] EE ————— . itune[4:3], 

00:cut off thm iext with inside, default; 
01:test point thmO iext connect VREF 
output; 

10:test point thmO iext connect DAC 
output; 

11:test point thmO iext connect VBE 
output; 


тте a [т [а — [s ја 


rf thm ішпе = RW NA Thm_itune[1] = 150, DAC input from 
sar-logic 
Thm_itune[1] = 11, DAC input from 
external BP input of register 


V0.3 Spreadtrum Communications, Inc., Confidential and Proprietary 1181 of 2330 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


КРВ SPREADTRUM | 5С9853ІЧА Device Specification 


rf thm cali en БЕН БН БИЕ Эй Input from register for DAC test(DAC bit 
0) 


5.34.5.2.21  THM ANALOG CTRL1 


ШІНЕЛЕЛЕЛЕІЕДЕЛЕЛЕДЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 


Reserved 


Type 


ЕМИЛ АЕ 
pReset | о | о | о | о | о | о | о | о | о | о | о|о|о | о | ој | 
| ви |15 | 14 | 1з | 12 а | пој [в |7 [е | 5 | 4|з|2 | 1] о] 


rf thm reserved 


ЕГЕ 
вези | С О Ро ОС ОС ОС О ОСЗ СЗ С Е С СЗ 


thm analog control information 


Field Name Type | Set/Cle | Reset Description 
аг Value 


ea ГЕСС [а [e јо 


rf thm reserved [15:10] | RW NA Trim bg VREF and Iref: 

6'b001000, ра R2 = R2 + 2Kohm; 
6'b001001, bg. R2 = R2 + 1.5Kohm; 
6'b001010, ра R2 = R2 + 1Kohm; 
6'b001100, бо R2 = R2 + 0.5Kohm; 
6'b000000, default, bg R22 R2; 
6'b011000, ра R2 = R2 - 0.5Kohm; 
6'b101000, ро R2 = R2 - Kohm; 


rf thm reserved Input from ы for DAC test(DAC bit 
7 and bit 4 


rf thm reserved [7:2] DAC bias current trim(lu is trim bit) 
672000000, bias current = 10; default 
672000001, bias current = 10 + lu; 
672000010, bias current = 10 + 2*lu; 
6'b011111, bias current = IO + 31*lu; 
6'b100000, bias current = IO - 32*lu; 
6'b100001, bias current = 10 — 31*lu; 
6'b111111, bias current = IO — lu; 


rf thm reserved [1] BG current option in case BG not work: 
Thm reserved[1] = 1700, normal mode; 
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Thm reserved[1] = 1'b1, test mode with 
|_____ | | ee 


rf thm reserved Er | peus | Input from register for DAC test(DAC bit 
1) 


5.34.6 Application Notes 
The software read/write registers through APB Bus. 
The THM works in 32K/250KHz clock domain. The software read/write registers through APB 
Bus. 
Configure steps: 
1) Set sensor work parameter. 


2) Read thm set ready st; if itis O, set rf thm set ready and rf thm mon en to 1. 
3) зан thm en to 1. 


Then THM sensor controller will load the setting of sensor and begin to detect the temperature 

under setting. 

Use rf thm soft reset to execute soft reset steps: 

1) Setrf soft reset to 1 to active soft reset. 

2) Read THM CTL register, check thm soft reset thm. st and thm soft reset overheat st are 
both 1. 
) Setrf soft reset to О to invalid soft reset. 
4) Read THM CTL register, check thm soft reset thm st and thm soft reset overheat st are 

both 0. 
When use rf thm overheat alarm clr to clear thm overheat alarm raw 515: 


1) Read thm overheat alarm clr st, check it is O 
2) Write rf thm overheat alarm clr to 1. 


The default initial value of the timing control counters in the module (32k clk): 
Det peri cnt 20'h800 0.064 second gap between two det even plus 
Sensor mon cnt 16'h100 0.008 second gap between two sample 
The time is calculated with formula 

Period = detect period[31:0]*clock period 


THM's most control register will reload configuration after THM CTL.rf thm set rdy pulse 
coming, but THM CTL.rf thm en could disable the whole module once it set to disable. 


While setting the thresholds of thm, thest rules should be follow:Toverheat » Thot » Thot2nor, 
Thot > Thighoff > Tnormal > Tlowoff > Tcold. If the threshold temperature didn't follow the rule, 
the judgment of FSM state will be wrong. 


5.35 Thermal controller (GPU/BIA) 


Two pair of thermal controller and sensor put in top, for GPU and BIA 


Base Addr Range Addr Map Description 
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Base Addr Range Addr Map Description 
E43B_0000~E43B_FFFF GPU THMO 


E43A_0000~E43A_FFFF BIA THM1 


5.35.1 Overview 


iTHM is a thermal controller work with a intel thermal sensor. Allow function: thermal 
sensor configuration setting, temperature detect flow control, interrupt management, etc. 


5.35.2 Features 


Allow sensor calibration configures set by software or efuse. 
Allow sensor status read by software 

Realized power up sequence of the thermal 

Realized burst mode control of the thermal 

Realized configure registers control of the thermal 


Collect the thermal output temperature and make it available to read by software 


Monitor otstemperaturealert/otstemperaturetrip to generate hot interrupt and overheat 
interrupt and the interrupt of alert support software clear and hardware clear, default is 
hardware clear. 


• Clock frequency is 104MHz 


5.35.3 Signal Description 
5.35.4 Function Description 


5.35.4.1 Overall architecture 
The relationship between thermal controller and Intel Thermal is showed below. 
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power 


clk & rst signals digital control << 
sensor statement d analog signals 
| А | thermal н 
efuse calibration config controller calibralisti datá 5. scan signals 
—— ; 
APE bus JTAG signals 
E: — — — — — — — —Àà- 


Figure 5-130 iTHM & sensor interconnect diagram 


iTHM controller co-work with an intel thermal sensor. 


Clock & reset signal 


ithm seq ctrl 


temperature data 


APB control logic Г» ( temperature data 


~$ rdy Ж. Эс, 
data | data 8 staus | staus 
event trigger reg Counters 
| Configuration | 
Кат a T -fh cycle 
detect run/stop 


md sensor control | sensorcontrllogic | 


sensor config 


APB bus interface 


efuse calibration data 


interrupt & 


calibration А еа | |Р & calibration data 


digital control 


enable 


m & alarm signal 


Figure 5-131 iTHM top block diagram 


This is the block diagram of ithm top, it consists of ithm sensor ctrl and ithm rf. 


thm rf module function 
APB bus interface: Sending and receiving data from APB bus, working in thm ск clock 
domain, data sync to APB clock domain with an asynchronous APB bus bridge outside the module 


thm regbank: Decode the PADDR and store data to the relevant registers. Those registers 
providing configurations to the thm sensor. си! module and collecting information like temperature, 


status, interrupt, etc. 
interrupt & calibration enable logic: handle the interrupt enable logic and select output 


calibration data whether set by software or by efuse. 


thm sensor ctrl module function 
Control the whole sensor detect working flow, including load configuration from ithm rf, 
counting the detect timing, send control signal to sensor to enable/disable it, receive the 


temperature data and hand up to thm rf, etc. 
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5.35.4.2 ITHM power up & detect sequence 


ж Power initialization 


усс_1р0 | 
vcc ts 1р8 ehv | 


tspowergood 


ж--- pwrgd_ithmen stay low until this enable came 


rf_ithm_en 


ithm_tsrst 


pwrgd_ithmen | : 
| — — — : Set by rf_pwrgd2tsrst_cycle 


pwrgd2tsrst_cnt 0 {counting | stop 


Set by rf detect period End detect after fixed delay 


ithm_tsen 
ts_detect_cnt 


another detect cycle 


tsen_cnt 


ШІН 


tsen_pulse_120us_sign Set by rí sen cycle | 


ithm temp. vld pulse | i | | 
det_rdy_sts \ | | 


ithm working process 


Figure 5-132 iTHM top block diagram 


The power up sequence shown in Figure 4-2 must be followed. 


The ithm controller should be start first (усс 1р0), wait for the sensor start up, 
whole detect action will trigger til the power good signal (ithm_tspowergood) coming. 
Power good signal sync from sensor clock domain to ithm clock domain using commen 
IP sig. sync, and can be control by the enable signal set by software (rf ithm en). 


Detect action won't start until enable (pwrgd ithmen) coming. Then the 
porgd2tsrst cnt (counter controls the sensor reset release timing) & ts detect cnt 
(counter control the gap between two detects) start to count. 


Ithm will enable the sensor only at tsen pulse 120us sign was been activated to 
reduce the power consumption. 


Ts detect cnt, івеп cnt & the response speed of sensor determine the duration of 
one detect. Sensor will hand up the valid data to regbank after the ithm temp. м/а 
pulse. Another detect action will start immediately (ts detect cnt will count again) 
after last detect action end. 


After one detect action, ithm will hand up the temperature and interrupt data to 
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system, and the threshold temperature should be set to the sensor module earlier. 


If the power up sequence is not followed, the minimum delay between the 
itspowergood and itsrst should be 4 us, worst case. 


5.35.4.3 Burst mode 


e The IP can be operated in the burst mode operation to reduce the power 
consumption during the idle state of the IP. 


e Тһе itsen signal has to be used to control the IP in the burst mode. 


e The minimum burst pulse width (itsen) should be more than 120uS according to 
the default settings to get a proper temperature reading. 


e The period of the burst depends on the system level requirement of temperature 
read-out and could be configured by software. 
5.35.4.4 Special port description 


Ptest_scan_mode: iTHM just provide simple bypass transfer(reverse) for sensor’s DFT. 


ptest_scan_mode ithm_atpg_mode 


Figure 5-133 Ptest control bypass 


Effuse_done: Stands for efuse programming is done, and efuse calibration data is ready to load 
to sensor, this signal came from efuse clock domain and need to synchronies to iTHM clock 
domain. 


efuse_do 


efuse_done_sync_delay 
efuse_done |_ > 


сік йат [> 


н саћ опаа ithm_calibrationdat_reg 


Figure 5-134 Efuse signal synchronies blocks 


5.35.5 Control Registers 


5.35.5.1 Memory map 
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5.35.5.2 Register Descriptions 


5.35.5.2.1 ITHM_INT_CLR 
ithm interrupt clear 


Bi [зи | 30 | 29 | 28 | 27 | 26 | 25 | 24 |23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 
Reserved 

алә, 
нез | о | о [о [о [о [о јо [о [о оо о оо [оо 
æ С С Tete fe Ца 


Reserved 5 


E3 пп 
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жо _ М 
Резо | о [оо [о [оо [ооо [ооо [оо [о [о 


Field Name Bit Type Set/Cle | Reset Description 
ar Value 


СИ ГТ јао fw fo 


rf ithm soft rst [2] ithm soft reset, use to reset analog 
OEN — 


| rfoverheat_clr _ | | rfoverheat_clr | clr |] | о | overheat | overheat interruptclear | clear 


_ Е ви ми 


5.35.5.2.2 ITHM_INT_EN 
ithm interrupt enable 


0x00000004 ITHM_INT_EN 
css artes ES ESI ESTEE E en ОН 
Name Reserved 
Іле) о 2 
| Резе | о | о | о |ојојојо|ојојојојојојојојо 
ва ОРИ СИ рака ра раза вака 


Веѕегуеа 


КЗ а ааа ННН 


пе | 0 Ге Го 


Неја Мате Bit Type Set/Cle | Reset Description 
ar Value 


[эзе на о 


rf overheat int ty puo | ја overheat interrupt type sel: 
p. sel 
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0: need to clear by software 

1: clear by hardware when the 
temperature goes down under the 
threhold 


alert interrupt type sel: 
0: need to clear by software 


1: clear by hardware when the 
temperature goes down under the 
threhold 


5.35.5.2.3 ITHM_EN 
ithm enable 


0x00000008 ithm enable(0x00000000) ITHM_EN 


Bt |31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


Reserved 


БВВ О 
L3: | 5 В СИЗИ ed С ЕИ | Е |] а ВО ОВ o 
Em ааа 


Field Name Type я Reset Description 
Value 


| геѕеуей o O| [31: 1] e pe Te T — 


rf ithm en ————— enable, when config with 0, ithm is 
not work 


5.35.5.2.4 ITHM TEMPERATURE 
ithm temperature 


0x0000000C ithm temperature(0x00000000) ITHM TEMPERATURE 
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Reserved 


Type 


г с у о ate 
ШШ УНА И СИ ССИ И СИСА С СИС С СИС 
e СС С С ССС ВС Е Е Е Е ЕЕ Л 

т temperature o O 


Field Мате Туре ~ Reset Description 
Value 


козьге ја ја 


ithm_temperature | [10: 0] po temperature, when ithm is enable, 
value is avalible 


5.35.5.2.5 ITHM_CALIBRATIONO 
ithm calibration config 


[ened 7 


Reserved 


СЕЕ 
reeset о [о Ро] оре ә 
Гас | тв | | па [па С |по| о | е | ео «|» Е С С 
чи 

КЕ DOOL 


Field Name Type 5 Reset Description 
Value 


желез [зге и qe — 
rf шт calgamma | [15: 11] Used to calibrate the — for temperature 
curvature correction for ratiometric mode 
rf ithm caldatoffse | [10: 0] RW NA 0x75 Calibration fuses used for temperature 
t offset cancellation with resolution of 0.5 
C - These pins will get its final values 
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DL qq. 4. 3 = мы 1 


5.35.5.2.6 ITHM CALIBRATION1 
ithm calibration config 


0x00000014 ITHM CALIBRATION1 
ОТЕЛЕ ЕЕ ЕЕ ЕЕ ГОА ЕСЦ 
Мате 
(е) в ООО 
| Везе: | о | о [о [о [о (о [о (о [о [о [о [о [о о [о (о | 
| в |15|14 | 13 | 12 | 1 [10 [о | г | 7 [е | 5 [4 | з| 2 | 1 [0] 
rf 


rf_ithm_ 
calconfi rf ithm caldatslope 
gsel 


Field Name Bit Type Set/Cle | Reset Description 
ar Value 


е је Tw o — — — — — —3À 


rf soft caldat en [15] RW NA when set 1, use calibration data config 
by software, else use efuse data 


rf ithm calconfigs | [14: 13] | RW NA 0х1 Calibration controls 
el 00 = Linearization only 
01 = Both (calibration and 
linearization) 
10 = None (no calibration, no 
linearization) 
11 = Calibration calculation only 


rf ithm caldatslop | [12: 0] RW NA 0xc35 Calibration fuses used for temperature 
e slope calibration - These pins will get its 
final values from calibration. 


5.35.5.2.7 ITHM SNS STAGE 
ithm sensor stage config 
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eee 
Резе | о | о |о|о| о оо о ооо о [ооо [о 
ma оо и ообо еее зоо 


rf_ithm_ 
Name Reserved i snscurr 
entsel 


Е = 


| Reset | 


Field Name Type ~ Везе! Description 
Value 


a 


rf_ithm_snsintvrefe 1=Enables an internal reference :————— 

n generated by a resistor divider. 
0=External reference voltage is used 
only for debug, Supply 0.920V externally 
as VREF 


rf ithm snsdemstp DFX mode pin 


ctr In Normal DEM operation, connect 
isnsdemstpctr = 1 


rf ithm snsdemen Enable Dynamic Element Matching 
(DEM) 
0 = Disable DEM 
1 = Enable DEM 
rf_ithm_snswastes Selects the waste current target (when 
el isnscurratio3p5 = 0) 


0 = Current flow from non-used 
current mirrors is sent to the waste diode 


1 = Current flow from non-used 
current mirrors is disabled 
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rf_ithm_snscurrati RW NA 0х1 Sense stage current ratio setting 
о3р5 0 = Ratio is 5:1 
1 = Ratio is 7:2 


rf_ithm_snscurrent : RW NA Ox Selects the current value for the four 
sel current sources within the sense stage. 


The following are the base branch bias 
current values: 


00 = 60 pA 
01 = 30 pA 
10 = 30 pA 
11 = 20 uA 


5.35.5.2.8 ITHM_SD_CONFIG 
ithm sigma delta config 


ee: ЕН 
Резо | о | о | ој о| ој ојо| о| ој о| о|ојојојојо! 
а eee 


rf_ithm_ 
| Е 


Са HHHHEN 


| Reset | 


Field Name Type ~ Reset Description 
Value 


Ems fara [Ope 


rf ithm sdstandalo | [5] This pin used to debug/test UU ADC 
neen stand-alone 
0 = Regular Thermal Sensor 
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operation 

1 = То test SD ADC stand-alone, 
itsrmten must also be set to 1 for SD 
ADC stand-alone operation 


rf_ithm_sdmodesel SD ADC mode selection (Tie to 1, no 
voltage reference is available) 


0 = Reference mode 
1 = Ratiometric mode 
rf ithm tsfiltertst This is a debug pin that can be used to 


pass input sequence to test the digital 
filter standalone using idftpsel[4:0] 


In normal function the input sequence to 
the filter comes from SD ADC. 
rf ithm sdx2delay Double the internal delays in the phase 
en generator in the SD ADC. 
0 = Regular delays 
1 = Delays are doubled 
rf ithm sdfssel : This pin is used to select the sampling 
frequency clock for Sigma delta ADC 
SD CLK select bits 
00 = 1.5625 MHz 
01 = 3.125 MHz 
10 = 6.25 MHz 
11 = 12.5 MHz 


5.35.5.2.9 ITHM_LOGIC_CONFIGO 
ithm logic config 


0x00000020 ithm logic config(0x0000296B) МИА сна CONFIG 


| ви |31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 
Мате Reserved 

ES. . | | | 
өн E Ea os SE ERES EGRE 


| ве | 15 | 14 |1з| 2 | п | пој о | г | 7 в | 5 | 4 | з| 2 | [о 


rf_ithm_ 
Name Reserv | rf ithm tstripthres rf ithm tsalertthreshon tsalerth 
ed ysteresi 


ЫЛ ЕХ 
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Field Name Type oe Reset Description 
Value 


Ems ЕСИМИ СИИ 


rf ithm tstripthres | [13: 10] — temperature reaches the value 
hon indicated by this bus, the catastrophic 
trip (otstemperaturetrip) is asserted: 
115 °С + 15 steps (1 °C) for trip point 
configuration 
115 °C is minimum trip point hardcoded 
in design. 
itstripthreshon[3:0] pins control the 1 °С 
increments. 


rf ithm tsalertthre | [9: 2] RW 0x5a When temperature reaches the value 
shon indicated by this bus, alert signal 
(otstemperaturealrt) is asserted. 
0 = -50 °C, resolution of 1 °C 
To be set as per users' system 
requirement. 


rf ithm tsalerthyst : Provides hysteresis below the alert 
eresis threshold trip point while temp is going 
down; the otstemperaturealrt gets de- 
asserted below [alert trip threshold point 
(set by itsalertthreshon[7:0]) - hysteresis 
values ] 
00 = 0 “С 
01 с 1 “С 
10=2°C 
11=5°C 


5.35.5.2.10 | ITHM_LOGIC_CONFIG1 
ithm logic config 


0x00000024 ithm logic config(0x00000000) ымы т CONFIG 


[ Bit_| 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | ro | 18 | 17 | 16 | 


Name Reserved 


ЕТ ЕЕЕ 
Reset] о јо јо јо | ојојо| ој о|ојојо| ој ојојо! 
ПЕ СС С С a ТЕ ЕЛЕЛЕДЕЛЕЛЕДЕНЕНЕНЕН 


it | rf. it [rf | rf. 
Name Reserved ith | ith rf ithm dfttpsel ith | ith | ith 
mim т | т [т 
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Field Name Type аи Везе! Description 
Value 


| геземед | | геземед | [31: | 131: 10] | 0] С Te Te — 


rf ithm anachopct — where the chopping is done (Tie 
r off to 0) 


0 = Chopping occurs in the Sense 
1 = Chopping occurs in the SD ADC 


rf_ithm_tsdigpwrctr Disables the power control sequence: 
lovrd This pin controls the digital power gate 
and TS enable signal from digital to 
analog block. 
For normal function, it needs to 0, 
meaning digital power gate is ON and 
analog receives the enable signal. 
If this signal = 1, then the digital section 
is disabled 


rf ithm dfttpsel : DFT test ports select ; These are TS 
internal debug select signals. We can 
select TS internal nodes and they can 
be observed on Analog monitor and 
Digital monitor test ports. Refer to Table 
8 for details. 


00000: Tri-states the Analog/Digital 
Monitor outputs. 


rf ithm tsfuseover Override 16 inputs from fuses 
rideen (calibration) with an internal hard-coded 
default 


rf ithm tsfilterrang Range select for filter output bits 
esel according to the gain of the Thermal 
Sensor analog circuit 
rf ithm tsfilterrate Selects CIC filter decimation factor 
0 = Decimate by 64 
1 = Decimate by 256 
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5.35.5.2.11 ІТНМ ПЕТЕСТ PERIOD Н 
ithm detect period high 16bit 


0x00000028 ithm detect period high 16bit(0x0000004C) Е Би 


Мате Reserved 


ЗЕ ES eee 
Резе | о | о | ој о| о| ој о|о|ојо| ој ојојојојо! 
| ве | 15 | 14 | из | 2 | п | пој о | г | 7 в [5 [| 4 [з [2011 [о | 


rf_ithm_det_period_h 


поре КЕКЕК 


Еті 


Field Name Type 5 Reset Description 
Value 


ca eoe О 


rf_ithm_det_period | [15: 0] ШЕРІ ithm detect — high 16bit 
h 


5.35.5.2.12 ITHM_DETECT_PERIOD_L 
ithm detect period low 16bit 


ITHM_DETECT_PERIO 
DL 


Name Reserved 


0x0000002C ithm detect period low 16bit(0x00004B40) 


рү 
Резе | о | о | ој ојојојојојојој ој ојојојојо! 
| Bk |15| 14 | 1з | 12 | 1 | пој 9 [8 | 7 [8|5 | 4| 8 [2 | 1|0] 
rf_ithm_det_period_| 
| Резе | о | (| ој ој 1] 0] | о|"|ојојојојојо! 


Field Мате Туре pm Reset Description 
Value 
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вао [w 9 | | 


rf ithm det period | [15: 0] Ox4b40 |ithm detect period low 16bit 
| 


5.35.5.213 ITHM PWRGD2RST CYCLE 
ithm power good to rst cycles 


0x00000030 ithm power good to rst cycles(0x00000400) та ЧА 


LEGEN NENNEN 
L-3ERERERERERERERERERERERERERERERES 
а е а а а а о е е е е е з е [о 
Мате rf_pwrgd2rst_cycle 

| позе |0|0|0|0|0)1|0)0)|0|0)|0)|0|9)|0)0(0| 


Field Мате Bit Type Set/Cle | Reset Description 

ar Value 
еј [а fo | — — — — 
rf pwrgd2rst cycle | [15: 0] 0x400 ithm power good to rst cycles 


5.35.5.2.14 ITHM ТЕМ CYCLE 
ithm tsen clock cycles 


0x00000034 ithm tsen clock cycles(0x00003000) ITHM TSEN CYCLE 


[ Bit_| 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | ro | 18 | 17 | 16 | 


Reserved 


SSS ease 
Резе | о | о [о [о [о [о [о [о јо о [о јо [о [о [о [о 
| Bk [15 | 14 | из | 12 | ЛЕЛЕ 9 [8 | 7 [8 [5 | 4| 8 [2 ЕЕ 
rf tsen cycle 
| Reset | o | о оо јо [о [о [о [о [о [о [о [о [о 
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Field Name Type aa Reset Description 
Value 


КОО ОООО ОО ы 
к ЕЕ 


5.35.5.2.15 ITHM INNER STS 
ithm inner status 


0x00000038 ITHM INNER STS 
Е ЕЕЕ а ЕБУ 
Мате Reserved 
Twe во _ | 
| Везе o | о [о [о [о (о [о (о [о [о [о [о [о о [о [о | 
вашара 


Reserved 


Pese | о [о [о [о јо [о [ооо 


Field Name Bit Type Set/Cle | Reset Description 
ar Value 
эп јао [а СЕНЕН OOS 


ithm_tsrst H6 |во |м foa | ithm sensor macro reset, active high 


ithm_overheat_ra 8 Је (| | ithm overheat raw status 
w_sts 


ithm_alert_raw_sts BL me iw. ГН ithm alert interrupt raw status 

ithm efuse done | [2] efuse done status, 1 indicates the 

sts calibration data is ok to use 

ithm powergood s ІШ [RO |м foxt | | power good status, used for software to | status, | power good status, used for software to | for software to 
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ithm_det_rdy_sts when ithm gets a valid temperature, it is 
driven high 


5.35.5.2.16 ІТНМ EFUSE DAT 


efuse calibration data 


Reserved ithm_efuse_data 

еј во |9022 
[Reset | о | о | о | о | о|о|ојојојо|ојојојојојо. 
_ в те | 14 [13 |12 | п лоо [в | у | е| 5 | 4 зато 


ithm_efuse_data 


pith fuse баай NN 
| пре | пој. | 
| о [о [о [о [о | о о чуј [вре [ооо 


Field Name Type 22. Reset Description 
Value 


m Гета СИНИ СИ — 
Cer ул е 


5.35.6 Application Notes 
The software read/write registers through APB Bus. Configure steps: 


4) Set controller general registers. 
5) Set controller enable. 


Note: 


1. Temperature is in offset address ОхОС for software to read. Check bit[0] of 
0x38 till get value 1, then the temperature read is valid. 

2. Calibration data of ITHM could be configured by software, in offset address 
0x14. 

3. Detect period registers is designed for burst mode, in offset address 0x28 and 
0x29. The period is the time between two temperature sample points. The time 
is calculated with formula 


Period = detect period[31:0]*clock period 


If the power up sequence is not followed, the minimum delay between the 
ithm_tspowergood and itsrst should be 4 us, worst case. 


The rf pwrgd2rst cycle should be smaller than rf. detect period, in case of 
the controller start work before the sensor ready. 
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5.36 Debug Serdes 


AON ADI interface is used to communicate with A-DIE. And base address is E44F0000 and end 
address is E44FFFFF. 


serdes 


Е 


read DDS_TX Module 


Valid > 
Data[32:0] 


DataO[7:0] i 

Data1[7:0] | 

AA Data2[7:0] | 

Ch[3:0] Data3[7:0] | 
-- 


5.36.1 AON TOP SERDES АРВ RF Register Address Мар 
Base address: 0xE44F0000 

Base address(Set Reg): OxXE44F 1000 

Base address(Clear Reg): OXE44F2000 


[oer [эе oen — — — — — — —] 
[omm umm  — | 
omm СИ 
omm [мек Cd —— — — —— _. 


emo амоно |” 
рат вметок — | —— — —— 
foones С | —— 
оос еви јо 


5.36.11 ЕЏМС ЕМ 


0x00000000 (0x00000000) FUNC_EN 
0x00001000 SET SET 
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Reserved 


w) 


Reserved 


вези Е Ро В ере ере С ПЕЕШЕ 


Field Name Type | Set/Cle | Reset Description 
ar Value 
jr |Ro [sc o [esa CS 


5.36.1.2 СН ЕМ 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕІЕДЕЛЕЛЕЛЕЛЕ 


Reserved 


ER уу 


ree р 

ви | по | та | па | па | о ә е Е е | 5 Е Е 

| Мате | CH_EN 
L'3ERERERERERERERERERERERERERERERES 
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Field Name Type | Set/Cle | Reset Description 
ar Value 


ее је sc [s www ООО 


channel enable, before enabled, 
channel date are acccepted and throw 


away 
[0]: MDAR 

[1]: WTL 

[2]: DBG sys 

[3]: Ова BUS 
[14:4]: Reserved 
[15]: Training Circuit 


5.36.1.3 FUNNEL ЕМ 


Bt | 31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16. 
| Мате | Reserved 
еј е _________- 


Reserved 


Peel PPP PPP) PP PPP СЗ 


Field Name Type | Set/Cle | Reset Description 
аг Value 
эи [Ro [sc |o [reened | 
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5.36.1.4 FUNNEL_OVERFLOW 


ШІН ЕЛЕЛЕЛЕЛЕДЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 


Невегуеа 
тт ooo o O 
Pest | о | о | о | о | о | о | о | о | о | о | о | ојо | ој о | о] 
ви |15) та | 1з | 12 [атто [о | ге | 7 је | 5 | 4" | з|2 | 1 |0] 


м 


= ад 
EN: 


Field Name Type | Set/Cle | Reset Description 
ar Value 
эи [RO [NA |o фм | 
funnel overflow (| {во |м |0 | overflow flag 


5.36.1.5 FSM CUT OFF LEN 


ICHEREIEIEIEZEIEJEIEIEIEREIEIEJEZE] 
Teme 


Reserved 
ме е 
Резе | о | о | о | о | о | о | о | о | о | о | о | ојо | ој о | о] 
ви || та | 1з | 12 [атто [о је | 7 је [е ја | з| 2 | 1 [0] 


FSM_CUT_OFF 


LINBEREREREREREREREREREREREREREREN 


Field Name Type | Set/Cle | Reset Description 
ar Value 
up [Ro [NA [o |әәме —  ] 
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FSM_CUT_OFF [15: 0] RW NA "fsm_cut_off_len +1" is the max length 
of data package between any SYNC & 
CRC package 


5.36.1.6 BIT REVERSE 


ICHEIEJEIEIEZ2EIJEJEREIEIEREIEIEREZES 
ГОЙ Cd 


Reserved 
ме е 
Резе | о | о | о | о | о | о | о | о | о | о | о | ојо | ој о | о] 
ви |1) та | 1з | 12 [атто [о | ге | 7 је [оја | з|2 [то 


- m 


Type 


Field Name Type | Set/Cle | Reset Description 
ar Value 
pug [Ro [NA o __|ема — 
BIT REVERSE |o] [ам [м Го | 10bit data reverse control 


5.36.1.7 CH3_LA_SAMPLE_RATE 


m [о [9 o] Ee [7] Eo T [ [15] 
Teme 


Reserved 


| ви |15|14 | 1з | 12 | п | пој о Је у [е | 5 | 4|з|2 |!| о] 
| Мате | Reserved CH3_LA_SAMPLE_RATE 
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Field Name Type | Set/Cle | Reset Description 
ar Value 


ССС foray qe wef 


СНЗ LA SAMPLE = 0] Sample rate of the LA channel is 
RATE "(sample rate + 1) / 16" 
This setting can't exceed 4'ha, due to 
the ideal bandwidth limitation. 


5.37 AON ОМА controller 


AON has one AXI interface DMA which is used for mp3 low power mode. 


| Base Addr Range — Addr | Base Addr Range | Addr Map Description 
E460_0000~E46F_FFFF AON DMA configuration register 
5.37.1 Overview 
Dma. req[63:0] DMA CEG AXI 
? DMA_ARB DMA. AXI = 
Dma_ack [63:0] Req | | 
m CHN REQ0-31 
AHB Slave 
ФЕ One chn req 2. 
Cfg_info 
RAM IF 
= CFG INFO ми пре 
5.37.2 Features 
е AMBAS3.0 AXI Specification. 
€ Two 64-bit AXI masters for read and write operation. 
€ One AHB 32-bit slave for configuration only supports word access to AHB slave port. 
e Support Byte/Half-word/word transfer on AXI Read/Write Master. 
€ Not support AMBA EXOKAY/SLVERR/DECERR response. 
€ Support AMBA INCR transaction,burst length is calculated by transaction byte length. 
• Support max outstanding number is 16. 
@ Support 64GB address space. 
€ AXI Master Big-endian or Little-endian. 
е Support 32 channels assigned to hardware request by Channel ID; 
€ One physical channel shared by 32 Logic channels. 
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5.37.3 


4-level configurable priority. 3 has the highest and 0 have the lowest priority. For the 
channels with the same priority, robin-round would be preferred. 


A-synchronized/Synchronized hand-shake request & acknowledge. 
Accept request from both hardware and software. 

Un-aligned word accesses, for both read and write operation. 
Byte/Half-word switch scheme. 

Support link list for scatter and gather transfer. 

Support one channel to start the other channel. 

Configurable fragment wait time between two successive fragments. 
One request for fragment/block/transaction/link-list. 

Automatically disable channel after requests done. 

Support 128K-1 byte fragment length. 


Support 128K-1 byte block length (Block length may be less than fragment length in 
Standard Channel, while forbidden in Full channel). 


Support 256M-1 byte transaction length. 


Support transfer step, ranged from – (82K-1) bytes to (82K-1) bytes, only for full DMA 
channel. 


Support fragment step, ranged from — (32K-1) bytes to (32К-1) bytes, only for full DMA 
channel. 


Support block step, ranged from — (128M-1) bytes to (128M-1) bytes, only for full 
DMA channel. 


Address-fix transfer for either Source side or destination side. 

Address-wrap transfer for either Source side or destination side. 

Pause DMA or pause logical channel. 

Interrupt of fragment, block, transaction and link list, with raw and masked status. 
Interrupt of Error configuration, and support errors status. 

Support hardware request to be re-allocated by Channel ID. 


Support automatically sleep when all requests served, and wakeup when hardware 
request active; 


Support software retention if power domain of DMA shut down; 


Signal Description 


HCLK 


In 1 Dma clock 


HRESETn In 1 Dma reset 


Arid_dma Out 3 
Araddr_dma Out 36 
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Arlen_dma Out 4 
Arsize_dma Out 3 
Arburst_dma Out 2 
Arlock_dma Out 2 
Arcache_dma Out 4 
Arprot_dma Out 3 
Arready_dma In 1 


Rid_dma In 3 
Rdata_dma In 64 
Rresp_dma In 2 
Rlast_dma In 1 
Rvalid dma In 1 
Rready dma Out 1 


Awid dma Out 3 
Awaddr dma Out 36 
Awlen dma Out 4 
Awsize dma Out 3 
Awburst dma Out 2 
Awlock ата Out 2 
Awcache dma Out 4 
Awprot dma Out 3 
Awvalid dma Out 1 
Awready dma In 1 
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Wid_dma Out 3 
Wdata_dma Out 64 
Wstrb dma Out 8 
Wlast dma Out 1 
Wvalid dma out 1 
Wready dma In 1 


Bid dma In 3 
Bresp dma In 2 
Bvalid dma In 1 
Bready dma Out 1 


HSEL In 1 
HREADYin In 1 
HWRITE In 1 
HTRANS In 2 
HWDATA In 32 
HADDR In 32 
HRDATA Out 32 
HREADYout Out 1 


Spreadtrum Communications, Inc., Confidential and Proprietary 


Endian sel rdma In 1 Axi read channel endian select 
Endian sel wdma In 1 Axi write channel endian select 
Awprot in In 3 Axi write channel protection cfg 
Arprot in In 3 Axi read channel protection cfg 
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Dma_req In 64 External hardware request 
Dma_ack Out 64 External hardware request ack 
Dma_busy Out 1 Dma busy status 

Int_req_dma Out 1 Dma interruption output 
Ptest_icg_mode In 1 Ram test mode 


Ram_clk_dma_cfg Out 1 Ram clk 
Ram_wdata_dma_cfg | Out 64 Ram write data 
Ram_addr_dma_cfg Out 8 Ram r/w address 
Ram_cen_dma_cfg Out 1 Ram chip enable 
Ram_wen_dma_cfg Out 8 Ram write enable 
Ram_rdata_dma_cfg | In 64 Ram read data 


Dma databuf wclk Out 1 Dma data buffer write clk 

Dma databuf wen Out 1 Dma data buffer write enable,low 
active 

Dma databuf waddr | Out 8 Dma data buffer write address,the 
width is configured 

Dma databuf wdat Out 64 Dma data buffer write data 

Dma databuf rclk Out 1 Dma data buffer read clk 

Ота  databuf сеп Ош 1 Dma data buffer chip enable,low 
active 

Dma_databuf_raddr Out 8 Dma data buffer read address,the 
width is configured 

Dma_databuf_rdat In 64 Dma data buffer read data 
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5.37.4 Function Description 
5.37.4.1 General Description 


DMA Controller support fast data transfers to off-load the processor. With DMA, specific devices on АХ! 
and APB can complete quick data movement from/to memories, internal RAM or External SRAM. DMA 
Controller can also be used to connect any two devices other than memories, as long as they can be 
addressed in memory space. 


5.37.4.2 Standard & Full DMA Channels 


There are two types of DMA channels. One is called “Standard” DMA channel, and the other is “Full” 
DMA channel. 


For most applications, a standard DMA channel would be sufficient, with least configurations and simplest 
control flow. АХ! sequential transfer and FIFO transfer would be efficiently managed, with byte, half-word 
or word size. 


For special applications, such as image rotation or complex data arrangement, Full DMA channel support 
address wrap transfer, configurable transfer step and link list mode. 


5.37.4.3 Data Structure 


For Standard DMA channel 


Fragment 1 Fragment 2 Fragment X 


For Full DMA channel 
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Fragment 2 


Fragment 1 Fragment X 


Block 


Transaction 


Block Step 


Block 1 Block 2 Block N 


E - Fragment Step Fragment Step © ~ = 
A SY 7-- ~ 
Fragment 1 —————— Fragment 2 ------> < Fragment x 


5.37.4.4 DMA Pause 


There are two levels of pause action implemented in DMA controller. 


One is “controller pause” suitable for the whole DMA controller. Once the controller pause occurred, the 
DMA controller would stop all the channels after the current fragment/block completed, hold the accepted 
and subsequently requests. DMA would not sleep during pause state. 


The other is “channel pause” suitable for the single DMA channel. When the channel pause occurred, the 
channel would be temporarily hold and stop all the transfer action. 
5.37.4.5 Channel Priority and Arbitration 


Each channel may be configured to be one of total 4 level priorities, to effective manage the bandwidth 
among all logical channels. If there is more than one request occurring, DMA controller would firstly judge 
their priorities and then select the highest one to serve. 


For the channels having the same level priority, DMA controller would serve them by Round-robin way. 
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5.37.4.6 Address Fix Mode 
Both Standard and Full DMA channel support address-fix transfer, on either source or destination side. 
This mode is optimized for UART/SPI etc peripherals, and fragment length "FRAG LEN" would be 
configured equal to the FIFO watermark. 

5.37.4.7 Address Wrap Mode 
Full-DMA channel support data movement of ring-buffer and double-buffer, as illustrated below. Once the 


address reaches the “WPPT”, the next address jumps to the “WPTO” address after completing the 
“WPPT” data transfer. 


Attention the data at "WPPT" isn't moved to the destination address. 


WRAP TO 


Src/Dest Address 


WRAP PTR 
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Src/Dest Address 


WRAP_PTR 


WRAP TO —— 


5.37.4.8 Endian & Data Switch 
DMA controller would be configured to be big-endian or little-endian on AXI master ports. The detailed 
information on AXI big-endian and little-endian would be preferred to AMBA3.0 Specifications. 


Beside AXI master endian configuration, each channel would separately switch data as scheme below: 
5.37.4.9 Un-aligned Word Access 


Word access on AXI bus support burst type of address un-aligned to word boundary. If DMA was 
configured to read/write un-aligned address with word size, when DMA read,the DMA would start axi 
burst to read memory by the un-aligned start address, then the DMA discard redundancy byte and selects 
valid data, when DMA write, the DMA would start un-aligned burst transfer,but the valid data information 
must be in the strobe signal. 


this DMA AXI burst types are all INCR, the burst length is 1-16. 
DMA probably had to read/write them by bytes, as illustrated below. 


3 2 1 0 15% transfer 
Start address :0x00 7 6 5 4 2nd transfer 
Transfer size:32bit 
Burst type:INCR | : 
Burst length:5 transfers 1i E 8 2 а: 
15 14 13 ilg 4th transfer 
19 18 Tm 16 5th transfer 
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3 2 1 15% transfer 
Start address: 0x01 7 6 5 4 2п4 transfer 
Transfer size:32bit 
Burst type: INCR 
Burst length:5 transfers L B 5 : ard transier 
15 14 13 12 4th transfer 
19 18 Im 16 5th transfer 
3 2 lst transfer 
Start address:0x02 f 6 5 4 2nd transfer 
Transfer size:32bit 
Burst type:INCR 
3rd tr E 
Burst length:5 transfers її ш 8 5 oun 
15 14 19) 12 4th transfer 
19 18 17 16 5th transfer 
3 lst transfer 
Start address: 0x03 7 6 5 4 2nd transfer 
Transfer size:32bit 
Burst type: INCR 
Burst length:5 transfers 2 ф © $ SER. аавв 
15 14 15 12 4th transfer 
19 18 ІШІ 16 5th transfer 


The red byte is redundancy byte. 


For the memory space with un-aligned word access, Byte/Half-word/Word size access must be 
supported. 


For Full DMA channel, if the step of transfer different with the data size (the address is not successive), 
un-aligned word access would turn to be total byte access. 
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5.37.4.10 Word Packing 


To maximum utilizing internal FIFO, and reduce АХ! wait for un-aligned word access, byte or half-word 
would be packed into word internal DMA. 


5.37.4.11 Channel Execution Flow 
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link_done) 


oad_Chn_Src_Dest_Addr 
oad_Chn_Frag_Blk_Len 


Std_chn 
CLoad Chn Trsc Len Trsf Step 


full chn & !wrap en 
Load Llist Trsc len 
Load Chn Wrap Ptr To 
Load Llist Trsf step 


Load Llist Wrap Ptr full-chn & wrap. en 
Load Llist Wrap To 


Load link ptr 
Load Llist Src. Addr 


Load Llist Dest Addr 
Load Llist Frag len 
Load Llist ВІК len 


rag Exec Update BIk Len 
Frag Exec Update Trsc Len Еш. occur 


Load_Llist_Link_ptr Load_Chn_Llist_Ptr_Frag_Step 


Load_Llist_Frag_step 


oad_Llist_Src_blk_step 
oad_Llist_Dest_blk_step 
Update_trsc_len 


Load_Chn_Src_Dest_Blk_Step 


5.37.4.12 Link List 
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DMA LINK LIST (0) 


LINK LIST СЕС 


LINK LINK PTR 


ОМА LINK LIST (1) 


LINK LIST CFG 


LINK LINK PTR 


| 


ОМА LINK LIST (n-1) 


LINK LIST CFG 


LINK LINK PTR 


DMA LINK LIST (n) 


LINK LIST CFG 


LINK LINK PTR 


Software can create a few link list,and then connect these list, the link list end flag of the last list should 
be high means list sequence is end. 


5.37.4.13 Hardware Request Re-allocated 


Every device (peripherals or accelerators) would be assigned to a hardware request, when 
DMA was implemented in SOC. DMA controller support each hardware request to be re- 
allocated to the Standard or Full DMA channels. 


5.37.4.14 One Channel Start Other Channel 


This Function is optimized for audio,firstly,the software must configure the only two channel 
registers, and ensure the two channels can't be used by any other hardware request or 
software request, and each channel can start the other channel. 


DMA audio application as illustrated below. 
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Start_req 
а 
РМА РМА 
Channel x Req_ack Channel y 
» 
DDR IRAM VBC 


Firstly, cpu should start channel x only one time, when the IRAM has enough data from 
channel x, cpu (or VBC)can start channel y to shift data from IRAM to VBC. when channel x 
is idle and a small amount data in IRAM, channel y can start channel x when channel y 
frag done or blk done or trsc done or llist done. 


Start control signal timing: 


The channel Y is idle state when channel X start request is valid, then next clock cycle start 


channel Y is successful. 


clk 


Chn X 
Frag blk 
done 


Chn Y req 


Start req 


A Бе 
| Start success 


The channel Y is busy state when channel X start request is valid, so the channel X request 
will hold untill channel Y is idle, when the channel Y is idle, then next clock cycle start 


channel Y is successful. 
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clk 


Chn X 
Frag blk 
done 


Chn Y req | Chn У < 
| IDLE | | Start success 


Start_req 


5.37.4.15 Error Configuration 


Unaligned word access with un-successive address. 
Request for transaction or link list in Standard DMA channel. 
Zero Fragment/block length. 

Address wrap for Standard Channel. 


о м о 


5.37.5 Control Registers 
5.37.5.1 Memory map 


ARM base address: 


[onset naar [Name је 


0x0028 Chn start chn cfg 1grp 4. start other channel 
0x002C Chn_start_chn_cfg_2grp One channel to start other channel 
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Channel ID for request 1 
assignment. Corresponding 

7090 REGT-GID channel would serve the request 1 
after properly configured. 
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[med [ме ја 
mm юзо | 
ome  mowon — —| —  — 
ome [reseo  — —|  — 
me  [mowon |  . 
ome  [mowon — | —  — 
ome  [mwon — 5| — -— 7. 
me  [momon | 
mmc  [momon — — | —  ' 
mo [moneo J 7. 
mw  [momcoo — |. | 7 — 
me ЕСО р 
mmc [aouc foo 
mmo [ново 
mms [овоо 
mms [ноо 
mme ЕСО — |  — 
mmo [нес ох | —  — 
mc. је | — -  — — 
mme оо | — — 
mmc [aese |  — 
mo —([momco — | —  — 
mmo __ [womco — | —  -  — 
оао |momco — |  — 
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ако [mowon | — - 
me  [mowmon — (| — 
omes  [momon — —|  —  — 
mec  [momon — —| — 
omm  ([momon — | —  — 
omma  [momon — [  — 
me  [momon |  — 
mc [rao | —  — — 


V0.3 Spreadtrum Communications, Inc., Confidential and Proprietary 1225 of 2330 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


EP SPREADTRUM | 5С9853ІЧА Device Specification 


5.37.5.2 Register Descriptions 
5.37.5.21 DMA PAUSE 


Description: 


Offset Address: 0x0000 


Field Name Type | Reset | Description 
Value 


|__________ Bus] |RO |1650 [Reseved маъ 


DMA PAUSE STATUS | [2] 1’b0 DMA Pause status. 
0 : In active state. 
1 : м Pause state. 


[qm s m wem. SCS 


DMA PAUSE RW ро Active High, pause all the channels. 
Note: If “ОМА PAUSE?” asserted active when the 
DMA is busy, DMA would finish the current 
fragment before enter Pause State. 


Note: 


5.37.5.2.2 DMA FRAG WAIT 


Description: 


Offset Address: 0x0004 


| Ottset Address: 0x0004 S 

== С Ба 
Value 

ез [so [Reseed —— SSS 


Note: 


5.37.5.2.3 REQ PENDO ЕМ 


Description: 


Offset Address: 0x0008 


Field Name Type | Reset | Description 
Value 


REQ PEND EN[81:0] | [31:0] 3250 | Requests Pending Enable. 
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Acitve high, enable DMA REQ[31:0] to wakeup 
DMA, when MCU deep sleep; 


Note: 
5.37.5.2.4 REQ PEND1 ЕМ 


Description: 


Offset Address: 0x000c 


Field Name Type | Reset | Description 
Value 


REQ PEND EN[63:32] | [31:0] | RW 3290 | Requests Pending Enable. 
Acitve high, enable DMA REQ[63:32] to wakeup 
DMA, when MCU deep sleep; 


Note: 


5.37.5.2.5 DMA_INT_RAW_STATUS 


Description: 


Offset Address: 0x0010 


Field Name Type | Reset | Description 
Value 


DMA_INT_RAW_STATUS | [31:0] 3200 | DMA 32 Channels Interrupt Raw Status. 
0 : No Interrupt need to be served. 
1 : Interrupt need to be served. 


Note: 


5.37.5.2.6 DMA INT MASK STATUS 


Description: 


Offset Address: 0x0014 


Field Name Type | Reset | Description 
Value 


DMA INT MASK STATUS | [31:0] 3260 | DMA 32 Channels Interrupt Mask Status. 
0 : No Interrupt need to be served. 
1 : Interrupt need to be served. 


Note: 
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5.37.5.2.7 DMA_REQ_STATUS 


Description: 


Offset Address: 0x0018 


Field Name Type | Reset | Description 
Value 


DMA_REQ_STATUS [31:0] 3260 | DMA 32 Channels Request Status. 
0 : No Request need to be served. 
1: Request need to be served. 


Note: 


5.37.5.2.8 DMA EN STATUS 


Description: 


Offset Address: 0x001c 


Field Name Type | Reset | Description 
Value 


DMA EN STATUS [31:0] 32b0 | DMA 32 Channels Enable Status. 
0 : Channel Not Enabled. 
1 : Channel Enabled. 


Note: 


5.37.5.2.9 ОМА DEBUG STATUS 


Description: 


Offset Address: 0x0020 


Field Name Type | Reset | Description 
Value 


Chn start chn busy [31:28] 4'bO [31]: chn start chn 2grp dest chn busy 
[30]: chn start chn 2grp src chn busy 
[29]: chn start chn 1grp dest chn busy 
[28]: chn start chn 19grp src chn busy 


раме — [еп [но [тю | a reaa pon receve commana reay | 
[mine [рф [но [тю | ma reaa pon receve sararea | 
саме, fe [no [ren Ax write pon receive commarareaay | 
мэз fea [ro [тю | mawio pon recce datare | 
Со јето рәве | 
бикот feo [ro [me [OWABwySaus | 
[nar so me |њема | 
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3'd4: 


Gen wvalid status 
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rate write valid of АХ! write channel 
IDLE 

judge enough data for output 
generate axi write valid 

wait enough data for output 

wait wready of axi 


pd tit] | по ја |н | 


| | 


MAIN_FSM_STATUS MAIN 
540: 
5'а1: 
5'02: 
5’d3: 
504: 


ББ: 
5'd6: 
Бат: 
508: 


509: 


step 


490: 
441: 
442: 
493: 
444: 
495: 
496: 


4947: 


% _ 


5'd10: 
5'di1: 
5'd12: 
5'd13: 


5'd14: 
5'd15: 
fragment step 
5а16: 
5'd17: 
5'd18: 


Source Side FSM status. 


FSM status. 

IDLE 

load link list pointer 

load link list source and dest address 

load link list fragment and block length 
load link list transaction length and src/dest 


transfer step 


load link list wrap. ptr and wrap to 

load full mode source and dest address 

load full mode fragment and block length 
load full mode transaction length and src/dest 


transfer step 


load full mode wrap ptr and wrap to 
update block length 

update transaction length 

fragment execute 

load list pointer and use src/dest fragment 


load src/dest block step 
load link list high 4bits pointer and src/dest 


load src/dest block step 
transaction or link list done 
update wrap info. 


IDLE 

calculate burst parameter 

calculate data number of burst 

wait enough data buffer space for read burst 
start read burst 

read burst execute 

wait fragment done or limit outstanding 


number 


fragment read done 


DEST FSM STATUS [3:0] 460 Destination Side FSM status. 
4'd0: IDLE 
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4'd1: calculate burst parameter 

4'd2: calculate data number of burst 

4'd3: wait enough data buffer space for write burst 
4'd4: start write burst 


4’d5: write burst execute 


446: wait fragment done or limit outstanding 
number 


4'd7: fragment write done 


5.37.5.2.10DMA ARB SEL STATUS 
Offset Address: 0x0024 
Field Name Type | Reset | Description 
Value 


[ mes [so [zw 
CHN ARB SEL [5:0] во |650 | Channel Arbitrator Selection Status; 


5.37.5.2.11Chn start chn cfg 1grp 
Offset Address: 0x0028 


Field Name Type | Reset | Description 
Value 


n— | start chn en ~ RW 1’b0 == ________ enable 
0: disable 


chn int out sel 1grp [23:20] | RW [23:22]=2’b00: masked int from Dest start chn id 
both output to global int and channel int; 
2'b10: masked int from Dest start chn id only 
output to global int; 
Else: masked int from Dest start chn id only 
output to channel int; 
[21:20]=2’b00: masked int from гс start chn id 
both output to global int and channel int; 
2'b10: masked int from Src start chn id only 
output to global int; 
Else: masked int from Src start chn id only output 
to channel int 


Src. start fr llist done [19] When llist done valid,to start other channel 
біс start fr trsc done [18] When trsc done valid,to start other channel 
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Src_start_fr_blk_done [17] When blk done valid,to start other channel 
Src_start_fr_frag_done [16] When frag_done valid,to start other channel 
|________| пола fro [mo [mew 7 


Dest_start_chn_id [13:8] RW 540 Index number of the channel which will be 
started, [1:32] 


|. |ті |н јго је... | 


Src_start_chn_id [5:0] RW 540 Index number of the channel to start other 
channel, [1:32] 


5.37.5.2.12Chn_start_chn_cfg_2grp 


Offset Address: 0x002C 


Field Name Type | Reset | Description 
Value 


Chn_start_chn_en = RW 1’b0 пој _________ enable 
0: disable 


chn int out sel 2grp [23:20] | RW [23:22]=2’b00: masked int from Dest start chn id 
both output to global int and channel int; 
2'b10: masked int from Dest start chn id only 
output to global int; 
Else: masked int from Dest start chn id only 
output to channel int; 
[21:20]22'b00: masked int from Src. start chn id 
both output to global int and channel int; 
2'b10: masked int from Src start chn id only 
output to global int; 
Else: masked int from Src start chn id only output 
to channel int 


PF  qeem[m је јава | 


Dest_start_chn_id [13:8] RW 540 Index number of the channel which will be 
started, [1:32] 


[ir [ю [me [тее —  — S 


Src start chn id [5:0] RW 5’d0 Index number of the channel to start other 
channel, [1:32] 
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5.37.5.2.13Dma_chn_arprot 


Offset Address: 0x0030 


Field Name Type | Reset | Description 
Value 


[31:0] RW 3290 | When HPROT[1]=1’ БО, can access this register 
1'b1: Channel 32-1 AXI read protection flag 
1’b0: no-protection 


5.37.5.2.14Dma_chn_awprot 


Offset Address: 0x0034 


Field Name Type | Reset | Description 
Value 
[31:0] RW 3290 | When HPROT[1]=1’ 60, can access this register 
1’b1: Channel 32-1 АХ! write protection flag 
1’b0: no-protection 


5.37.5.2.15Dma_chn_prot_flag 


Offset Address: 0x0038 


Field Name Type | Reset | Description 
Value 
[31:0] RW 32’b0 | When HPROT[1]=1’ БО, can access this register 
1'b1: Channel 32-1 protection flag 
1’b0: no-protection 


5.37.5.2.16Dma glb prot 


Offset Address: 0x003c 


Field Name Type | Reset | Description 
Value 


emm wm ues - ҢдҢд-- 


1’b0 When HPROT[1]=1’ БО, can access this register 
1’b1: Chn start chn cfg 2grp protection flag 
1’b0: no-protection 


Spreadtrum Communications, Inc., Confidential and Proprietary 1232 of 2330 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


EP SPREADTRUM | 5С9853ІЧА Device Specification 


When HPROT[1]=1’ БО, can access this register 
1’b1: Chn start chn cfg 1grp protection flag 
1’b0: no-protection 


When HPROT[1]=1’ БО, can access this register 


1'b1: ОМА АВВ SEL STATUS protection flag 
1’b0: no-protection 


When HPROT[1]=1’ БО, can access this register 
1'b1: ОМА BEBUG. STATUS protection flag 
1’b0: no-protection 


When HPROT[1]=1’ БО, can access this register 
1'b1: ОМА EN STATUS protection flag 
1’b0: no-protection 


When HPROT[1]=1’ БО, can access this register 
1'b1: ОМА REQ STATUS protection flag 
1’b0: no-protection 


When HPROT[1]21' БО, can access this register 
1'b1: ОМА INT MASK STATUS protection flag 
1’b0: no-protection 


When HPROT[1]=1’ БО, can access this register 
101: ОМА INT RAW STATUS protection flag 
1’b0: no-protection 


When HPROT[1]=1’ БО, can access this register 
1'b1: ОМА FRAG WAIT protection flag 

1’b0: no-protection 

When HPROT[1]=1’ БО, can access this register 


1'b1: DMA PAUSE protection flag 
1’b0: no-protection 


2 
= 


2 
= 


2 
= 


2 2 2 
= = = 


2 
= 


ШЕ | 


2 
= 


5.37.5.2.17Dma_pend0_prot 


Offset Address: 0x0040 


Field Name Type | Reset | Description 
Value 


[31:0] RW 32’b0 | When HPROT[1]=1’ БО, can access this register 
1'b1: ОМА РЕМО EN[31:0] protection flag 
1’b0: no-protection 
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5.37.5.2.18Dma_pend1_prot 


Offset Address: 0x0044 


Field Name Type | Reset | Description 
Value 


[31:0] RW 3290 | When HPROT[1]=1’ БО, can access this register 
161: ОМА PEND EN[63:32] protection flag 
1’b0: no-protection 


5.37.5.2.19Dma reqidO prot 


Offset Address: 0x0048 


Field Name Type | Reset | Description 
Value 
[31:0] RW 3290 | When HPROT[1]=1’ 60, can access this register 
1'b1:REQID reg31-0 protection flag 
1’b0: no-protection 


5.37.5.2.20Dma_reqid1_prot 


Offset Address: 0x004c 


Field Name Type | Reset | Description 
Value 
[31:0] RW 3200 | When HPROT[1]=1’ БО, can access this register 
1'b1: REQID reg63-32 protection flag 
1’b0: no-protection 


5.37.5.2.21Sync sec n normal 


Offset Address: 0x0050 


Field Name Type | Reset | Description 
Value 


[31:0] RW 32’b0 Used for synchronous between sec and normal 
mode by driver 
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5.37.5.2.228TD CHN PAUSE 


Description: 


Offset Address: 0x1000 


Field Name Type | Reset | Description 
Value 


CHN PAUSE STATUS 1’b0 UU — — Pause status. 
If pause the current busy channel, 
"CHN PAUSE STATUS" would be observed after 
the fragment completed. Otherwise, 
"CHN PAUSE STATUS" would be updated as 
soon as CHN PAUSE changed. 


CHN PAUSE RW 1’b0 Channel Pause Enable. 
0 : Channel in active mode. 
1 : Channel pause. 
Active high, only pause the channel. If the 
CHN_PAUSE asserted when the channel is busy, it 
should be paused after the current fragment 
finished. 


Note: 
5.37.5.2.238TD СНМ REQ 


Description: 


Offset Address: 0x1004 


Field Name Type | Reset | Description 

Value 
[ jew [но [sme 
CHN REQ Channel Request. 


Note: 


5.37.5.2.248TD СНМ СЕС 


Description: 


Offset Address: 0x1008 


Field Name Type | Reset | Description 
Value 


вя во ре ена 
Don't_wait_bdone [24] Don’t wait b channel reponse 
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ERR_TYPE_STATUS | [23:20] i Error Configure, which would be cleared when 
“ERR_INT_STATUS’ cleared: 


40001 : Addr Wrap Error Configure; 
400010 : Request Mode Error Configure; 
4'b0100 : Length Error Configure; 
4751000 :Unalign Error Configure; 


1> Addr wrap error configure 
Set wrap enable in standard DMA channel. 
2> Request mode error configure 
Req_mode==2 or 3 in in standard DMA channel. 
3> Length Error Configure 
a> Frag_len==0; 
b> Blk_len==0; 
c» FULL ОМА channel,trsc_len==0; 
Unalign Error Configure 
a> Src unsigned error 
а1> address unalign in halfword width 
error=(src_data_size[1:0]==1)&&(src_addr[0]!=0) 


a2> address unalign and trsf_step unalign in word 
width 


error-(src data size[1:0]--2)&&(src addr[1:0]!-0) 
&&(src trsf step!-4) 


dest unsigned error 
b1» address unalign in halfword width 
error=(dst_data_size[1:0]==1)&&(dst_addr[0]!=0) 


b2> address unalign and trsf_step unalign in word 
width 


error-(dst data size[1:0]--2)&&(dst addr[1:0]!-0) 
&&(dst trsf step!-4) 


a eem [so [ne | — — — — — — — — —À 


CHN PRIORITY [13:12] | RW 2’b0 Channel Request Priority. Four level of Priority supported as 
list : 


200 : Lowest priority. 
2501 : Secondary lowest priority. 
2010: Tertiary lowest priority. 
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ernest И 
[wem [mo [sme СООО 
[m [so [re [Reserved ћибнасама — — — — — 
[es |13 |а — SS 


|. [i [Ro |7% [Reserved tor Full DMA channel. | 
fem |ғо [seo [Reserved | 


CHN_EN RW 1’b0 Channel Enable: 
0 : Disable the channel. 
1 : Enable the channel. 


Note: 


5.37.5.2.25STD СНМ INT 


Description: 


Offset Address: 0x100c 


Field Name Type | Reset | Description 
Value 


[31:29] eo | Reserved. = | 
EN CFG_ERR_INT_CLR Error interrupt clear. 
NIE 
LETT 
СНМ BLK INT. CLR БІ Block done interrupt clear. 
EUM MU FRAGMENT. INT. CLR Fragment done interrupt clear. 

зат [ro [mo ја 


Ели CFG ERR INT MASK STATUS E 1'bO Configuration error masked 
interrupt status. 


fier јо [mo [memes — 
с NNI зә 


СНМ BLK INT_ MASK STATUS [17] 1’b0 Channel Block Masked interrupts 
status. 
СНМ FRAGMENT INT MASK [16] 1'bO Channel Fragment Masked 
$$ interrupts status. 
msaa [Ro [sm [eee O 
— CFG ERR INT RAW STATUS |i] |RO |150 | Configuration error raw interrupts 
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CHN_ BLK INT_RAW_STATUS 


CHN_ FRAGMENT INT_RAW_STATUS 


[7:5] 


CHN_CFG_ERR_INT_EN 
[3] 


|в 
СНМ ВІК INT. ЕМ Block done interrupt enable. 
CHN. FRAGMENT INT. EN |] ам |190 | Fragment done interrupt enable. 


Note: 


5.37.5.2.268TD CHN SRC ADDR 


Description: 


Offset Address: 0x1010 


Field Name Type | Reset | Description 
Value 
CHN SRC ADDR [31:0] Channel Source Address 


Note: 


5.37.5.2.27STD_CHN_DEST_ADDR 


Description: 


Offset Address: 0x1014 


Field Name Type | Reset | Description 
Value 
CHN. DEST. ADDR [31:0] Channel Destination Address 


Note: 


5.37.5.2.288TD СНМ FRAG LEN 


Description: 


Offset Address: 0x1018 


Тева мате јак [Type [Reset [bescrpion — — — — — —  ] 
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SRC_SIZE [31:30] | RW 2'bx Source AHB Size. 
2’b00 : Byte; 
2'b01 : Half Word 
2'b10 : Word 
2'b11 : DWord. 
DEST SIZE [29:28] | RW Destination AHB Size. 
2’b00 : Byte; 
2601 : Half Word 
2'b10 : Word 
2'b11 : DWord. 
SWT MODE [27:26] | RW 2'bx Data Switch mode selection. 
2'b00 : ABCD => ABCD; 
2'b01 : ABCD => DCBA 
2010 : ABCD => BADC; 
2'b11 : ABCD => CDAB 
REQ_MODE [25:24] | RW 2'bx Request mode, For Standard DMA channel: 
2'b00 : Fragment; 
2'b01 : Block; 
2'b10 : Forbidden in Standard DMA channel; 
2611 : Forbidden in Standard DMA channel; 


[23] RW 1'bx Reserved for Full DMA channel "WRAP SEL". Un- 
available in Standard DMA channel. 

[22] RW 1'bx Reserved for Full DMA channel WRAP ЕМ". Un- 
available in Standard DMA channel. 


ADDR FIX SEL [21] RW 6'bx Selection of the side using Address Fixed mode. 
0 : Address Fixed on Source. 
1 : Address Fixed on Destination. 
Only one side of a DMA channel can activate 
address-Fixed mode at a time. 

ADDR FIX EN [20] RW 1'bx Address Fixed Enable: 
0 : Disable Address Fixed mode. 
1 : Enable Address Fixed mode. 
Active High would make address fixed within the 
fragment, while FRAG. STEP" and "ВЕК STEP" 
would be applied to address after fragment done; 


[19] RW 1’bx Reserved for Link list end flag. Un-available in 
Standard DMA channel. 


FRG_LEN [16: 1 Fragment Length, with byte unit. (Max 128К-1 
bytes? 
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Note: 


5.37.5.2.298TD CHN BLK LEN 


Description: 


Offset Address: 0x101c 


Field Name Type | Reset | Description 
Value 


— — — em 
BLK LEN [16:0] Block Length, with byte unit. (Max 128K-1 bytes) 


Note: 


5.37.5.2.30FULL СНМ PAUSE 
Description: 


Offset Address: 0x1000 


Field Name ШЕЯ Description 
Value 
[31:3] |RO | 1560 | Reserved. 
СНМ РАЏ5Е ФТАТЏ5 ШІ Ао |10 | Channel Pause status. 
ІШ ао |150 | Reserved. 


CHN_PAUSE RW тро Channel Pause Enable. 
0 : Channel in active mode. 
1 : Channel pause. 


Active high, only pause the channel. If the 
CHN PAUSE asserted when the channel is 
busy, it should be paused after the current 
fragment finished. 


Note: 
5.37.5.2.31FULL СНМ ВЕС 


Description: 


Offset Address: 0x1004 


Field Name Type | Reset | Description 
Value 


CHN REQ fo) јами |150 | Channel Request. 


V0.3 Spreadtrum Communications, Inc., Confidential and Proprietary 1240 of 2330 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


EP SPREADTRUM | 5С9853ІЧА Device Specification 


Note: 


5.37.5.2.32FULL_CHN_CFG 
Description: 


Offset Address: 0x1008 


Field Name Type | Reset | Description 
Value 
[iets fro [se она 
Don't_wait_bdone [24] Don’t wait b channel reponse 


ERR_TYPE_STATUS | [23:20] 460 Error Configure, which would be cleared when 
"ERR INT STATUS" cleared: 
4'b0001 : Addr Wrap Error Configure; 
4'b0010 : Request Mode Error Configure; 
4'b0100 : Length Error Configure; 
4'b1000 :Unalign Error Configure; 
Addr wrap error configure 
Set wrap enable in standard DMA channel. 
Request mode error configure 
Нед mode--2 or 3 іп in standard DMA channel. 
Length Error Configure 
d» Frag Іеп==0; 
e» Blk_len==0; 
f» FULL DMA channel,trsc_len==0; 
Unalign Error Configure 
c» Srcunsigned error 
al» address unalign in halfword width 
error=(src_data_size[1:0]==1)&&(src_addr[0]!=0) 
a2> address unalign and trsf_step unalign in word 
width 
error=(src_data_size[1:0]==2)&&(src_addr[1 :0]!=0) 
&&(src_trsf_step!=4) 
dest unsigned error 
b1» address unalign in halfword width 
error=(dst_data_size[1:0]==1)&&(dst_addr[0]!=0) 
b2> address unalign and trsf_step unalign in word 
width 
error=(dst_data_size[1:0]==2)&&(dst_addr[1 :0]!=0) 
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НИ ССИ ЕС ЕИ 


ЕИ PRIORITY = 2 RW 2’b0 md FF Request Priority. Four level of Priority supported as 
list : 
2000 : Lowest priority. 
2501: Secondary lowest priority. 
2010: Tertiary lowest priority. 
2'b11 : Highest priority. 


[ms no [so [мее | 


LLIST CFG VALID RW тро If “LLIST_EN” asserted, active high indicates Link list 
configure valid. 
0 : Link list configure in-valid. DMA controller need obtain link 
list configure information by link list pointer. 
1 : link list configure information valid. DMA controller would 
continue to complete the node and clear this bit. 
Note: Strongly recommend to observe only. Carefully writing 
to this bit, which may cause DMA crashed. If had to do so, 
pause this channel before changing. 


е |во ја |Reeved | 


LLIST_EN [4] RW 1’b0 Link list Enable, only available for full DMA channel. 
0 : Disable the link list. 
1 : Enable the link list. 


[ists [Ro ры [ее - 
СНМ_ ЕМ RW 1’b0 Channel Enable: 
0 : Disable the channel. 
1 : Enable the channel. 


Note: 


5.37.5.2.33FULL CHN INT 


Description: 


Offset Address: 0x100c 


Field Name Type | Reset | Description 
Value 
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ве рә [mee | 
ентот | 
[CHN_FRAGMENT_NT_GLR | 
= ЛЙ 


СНМ ВЕК ІМТ CLR [25] Block done interrupt clear. 
CHN_FRAGMENT_INT_ CLR [24] Fragment done interrupt clear. 
озат [Ro [mo | пеев 


1’b0 Configuration error masked 
interrupt status. 
CHN_LLIST INT. MASK STATUS 


ЕН Се 


СНМ СЕС ERR INT RAW. STATUS 


CHN LLIST INT. RAW. STATUS 


Channel Link List interrupts status. 


ро Channel Transaction interrupts 
status. 


Eo 
У, 
LN 
eal 
x] 
LN 
m] 
ЕСЕ 
ЕСЕ 


CHN_FRAGMENT_INT_RAW_STATUS е | Fragment done Raw interrupt 
status. 


RW 1’b0 Configuration error interrupt 
enable. 
RW NEN Link list done interrupt enable 
RW К | Transaction done interrupt enable 
Block done interrupt enable. 
|] ам |150 | Fragment done interrupt enable. 


Note: 


5.37.5.2.34FULL_CHN_SRC_ADDR 
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Description: 


Offset Address: 0x1010 


Field Name Type | Reset | Description 
Value 


CHN SRC ADDR [31:0] Channel Source Address 


Note: 
5.37.5.2.35FULL СНМ DEST ADDR 


Description: 


Offset Address: 0x1014 


Field Name Type | Reset | Description 
Value 
CHN DEST ADDR [31:0] | Channel Destination Address | | Channel Destination Address | Address 


Note: 


5.37.5.2.36FULL_CHN_FRAG_LEN 


Description: 


Offset Address: 0x1018 


Field Name Type | Reset | Description 
Value 


SRC_SIZE [31:30] | RW 2’bx Source AHB Size. 
2’b00 : Byte; 
2601 : Half Word 
2010 : Word 
2'b11 : DWord. 


DEST_SIZE [29:28] | RW 2'bx Destination AHB Size. 
2’b00 : Byte; 
2'b01 : Half Word 
2'b10 : Word 
2'b11 : DWord. 

SWT MODE [27:26] | RW 2'bx Data Switch mode selection. 
2'b00 : ABCD => ABCD; 
2'b01 : ABCD => DCBA 
2010 : ABCD => BADC; 
2'b11 : ABCD => CDAB 


REQ_MODE [25:24] Request mode, For Full DMA channel: 
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: Fragment; 

: Block; 

: Transaction; 
: Link List; 


ADDR_WRAP_SEL { Selection of the side using Address wrap mode. 
0 : Address wrap on Source. 
1 : Address wrap on Destination. 
Only one side of a DMA channel can activate 
address-wrapping mode at atime. 


ADDR_WRAP_EN 1 Active High enable Address-wrapping for ring 
buffer. The next address of DMA jumps to 
^WRAP START ADDR" address when the current 
address matches ЧУВАР END ADDR'" address: 
0 : Disable address wrap mode. 
1 : Enable address wrap mode. 
"WRAP START ADDR"and "WRAP END ADDR" 
would be used to limit the address space of either 
Source or Destination. 


ADDR FIX EN ( Address Fix Enable: 
0 : Disable Address Fix mode. 
1 : Enable Address Fix mode. 
Active High would make address fixed within the 
fragment, while “FRAG_STEP” and "BLK STEP" 
would be applied to address after fragment done; 


LLIST END [19] RW 1’bx Link list end flag. Active only when "LLIST EN" 
asserted. 


BLK LEN REC H [18:17] | RW 2'bx Block counter[16:15], update after each fragment 
done; 
Note: Normally configured to 2’b0. Only to be 
configured other value during state retention after 
wake up 

FRG LEN [16:0] Fragment Length, with byte unit. (Max 128K-1 
bytes ) 


Note: 


ADDR_FIX_SEL | Selection of the side using Address Fix mode. 
0 : Address Fix on Source. 
1 : Address Fix on Destination. 
Only one side of a DMA channel can activate 
address- Fix mode at a time. 


5.37.5.2.37FULL CHN BLK LEN 
Description: 
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Offset Address: 0x101c 


Field Name Type | Reset | Description 
Value 


BLK LEN REC L [31:17] | RW 15'bx | Block counter[14:0], update after each fragment 
done; 
Note: Normally configured to 15’b0. Only to be 
configured other value during state retention after 
wake up 

BLK LEN [16:0] Block Length, with byte unit. (Max 128K-1 bytes) 


Note: 


5.37.5.2.38FULL СНМ ТВС LEN 
Description: 


Offset Address: 0x1020 


Field Name Type | Reset | Description 
Value 

list node int en [31] RW 1’b0 1: enable int of current list node; 

0: int of current list node decided by 

FULL CHN INT.CHN LLIST INT EN 
list node int type [30:28] | RW 3'bO [28]: int enable of type of frag; 

[29]: int enable of type of blk; 

[30]: int enable of type of trsc; 


TRSC LEN [27:0] Transaction Length, with byte unit. (Max 256M-1 
bytes) 


Note: 


5.37.5.2.39FULL СНМ TRSF STEP 


Description: 


Offset Address: 0x1024 


Field Name Type | Reset | Description 
Value 


DEST TRSF STEP [31:16] Channel Source side transfer step, with byte unit. 


SRC TRSF STEP [15:0] Channel destination side transfer step, with byte 
unit. 


Note: 
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5.37.5.2.40FULL_CHN_WRAP_PTR 


Description: 


Offset Address: 0x1028 


Field Name Type | Reset | Description 
Value 


СНМ SRC ADDR[35:32] | [31:28] | RW | ‘bo | Chn source address high 4bits 


WRAP_PTR [27:0] RW 28'bx | Wrap jump pointer address. 
Once the transfer address reaches WPPT, the 
next address jumps to the WPTO address after 
completing the WPPT data transfer. 


Note: 


5.37.5.2.4 FULL. СНМ WRAP ТО 


Description: 


Offset Address: 0x102c 


Field Name Type | Reset | Description 
Value 


CHN DEST ADDR[35:32] | [31:28] | ВМ’ | ьо | Chn Destination address high 4bits 


WRAP TO [27:0] RW 28'bx | Wrap jump-to address. 
Once the transfer address reaches WPPT, the 
next address jumps to the WPTO address after 
completing the WPPT data transfer. 


Note: 


5.37.5.2.42FULL CHN LLIST PTR 


Description: 


Offset Address: 0x1030 


Field Name Type | Reset | Description 
Value 
LLIST. РТВ [31:0] Link List pointer. Must DWord align. 


Note: 


5.37.5.2.43FULL СНМ FRAG STEP 


Description: 
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Offset Address: 0x1034 


Field Name Type | Reset | Description 
Value 


DEST_FRAG_STEP [31:16] Channel Destination side transfer step. With byte 
unit. 
SRC_FRAG_STEP [15:0] Channel Source side transfer step. With byte unit. 


Note: 


5.37.5.2.44FULL_CHN_SRC_BLK_STEP 


Description: 


Offset Address: 0x1038 


Field Name Type | Reset | Description 
Value 
LLIST_PTR[35:32] [31:28] Link List pointer high 4bits 
СНМ SRC ВІК STEP (27:01 Channel Source block step. With byte unit. 


Note: 


5.37.5.2.45FULL СНМ DEST BLK STEP 


Description: 


Offset Address: 0x103c 


Field Name Type | Reset | Description 
Value 


[31:28] LONE WE | Reserved. | 
— 4 [27:0] Channel Destination block step. With byte unit. 


Note: 


5.37.5.2.46REQ1_CID 


Description: 


Offset Address: 0x2000 


Field Name Type | Reset | Description 
Value 


|. Цзя | RW [260 [Reseed | 
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REQ1 CID [5:0] САКА ВЕО1 Channel Identified Number. Value from 1 їо 
32 


5.37.6 Application Notes 


1. In Standard Channel, “frag_len” would be larger or smaller or equal to “ЫК len", and 
"blk len" would be updated after each "frag len" completed. "blk cnt" would be no longer 
exists. “ЫК len rec ПИ" not available in Standard Channel. 

2. In Full Channel, "Frag len", “ЫК len" and *trsc len" would be any relationship of size. 
“РІК len" would not be updated after "frag len" completed and “ік len rec АЛ" would be 
updated. 

3. In Standard Channel, no-support 8G address space 


4. |n FULL Channel, support 64G address space, but the llist ptr can't cross the 4G 
boundary. 


5. Dma 64b top uses 64bits axi bus. 


6. When src/dst data size equal 2’b01,the all addr/step/length/wrap addr to/ptr should be 
half-word align. 


7. When src/dst data size equal 2’b10,the all addr/step/length/wrap addr to/ptr should be 
word align. 


8. When swt mode !=2’b00, or data format is big-endian, the all address and length should 
be word align. 


9. Link list pointer should be DWORD align. 


5.37.7 DMA channel assignment 


We use 10 channels for hardware request which listed as followed. 


AON DMA Req 
63~10unused reserved 
dma_req_i2c_rx u_digital_top.u_sys_aon.u_apb_peri_top.u_aon_peri_i2c.dma_req_i2c_rx Full 9 
Hardware | dma req i2c tx и digital top.u sys aon.u apb peri top.u aon peri i2c.dma req i2c tx Full 8 
Channel 
Request aon dma req vbc dac3 u digital top.u sys aon.u vbc top wrap.aon dma req vbc dac3 Full 7 
aon dma req vbc dac2 u digital top.u sys aon.u vbc top wrap.aon dma req vbc dac2 Full 6 
aon ата req vbc дас1 и digital top.u sys aon.u vbc top wrap.aon ата req vbc дас1 Full 5 
aon dma req vbc dacO u digital top.u sys aon.u vbc top wrap.aon dma req vbc dacO Full 4 
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aon_dma_req_vbc_adc3 u_digital_top.u_sys_aon.u_vbc_top_wrap.aon_dma_req_vbc_adc3 Full 3 
aon_dma_req_vbc_adc2 u_digital_top.u_sys_aon.u_vbc_top_wrap.aon_dma_req_vbc_adc2 Full 2 
aon_dma_req_vbc_adc1 u_digital_top.u_sys_aon.u_vbc_top_wrap.aon_dma_req_vbc_adc1 Full 1 
aon dma req vbc adcO и digital top.u sys aon.u vbc top wrap.aon dma req vbc adcO Full 0 


6 AP Subsytem 


6.1 Overview 


All the masters of application subsystem and periphers are integrated in this system, and the main bus 


matrix is nic400 . 


BaselA will be in charge of the booting of chip, and shared iRAM will be initialized for CM4 and other 


processors. 


6.2 Processor 


The BaselA processor is a configurable Intel IP that provides a standardized baseline to create SOC. It 
has two silver CPUs, each with four cores ( each core with an 32KB/32KB L1 cache) and a single shared 


1MB L2 cache without ECC. 


6.3 AP Memory Map 


The address bus is 35-bit wide and the address map is presented in this section. 


0х0 0000 0000-0x0 BFFF FFFF 


DDR рапко non-interleave (3GB) 


0х0 C000 0000-0x0 C000 FFFF 


PUBO DDR Global Control 


0х0 C001 0000-0x0 C001 FFFF 


PUBO Global REG 


0х0 C002 0000-0x0 C002 БЕБЕ 


PUBO AXI BUSMONO 


0х0 C003 0000-0x0 С003 FFFF 


PUBO AXI BUSMON1 


0х0 C004 0000-0x0 C004 FFFF 


PUBO AXI BUSMON2 


0х0 C005 0000-0x0 C005 БЕБЕ 


PUBO AXI BUSMON3 


0х0 C006 0000-0x0 C006 БЕБЕ 


PUBO AXI BUSMON4 


0х0 C007 0000-0x0 C007 FFFF 


PUBO AXI BUSMON5 


0х0 C008 0000-0x0 COOB ЕЕЕЕ 


reserved 
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PUBO matrix S3 device DFI/DDR test/bist 
mode(64KB) 


Охо COOD 0000-0x0 COOE FFFF 


PUBO matrix S3 device DFI/DDR test/bist 
mode(128KB) 


0х0 С00Ғ 0000-0x0 СОВЕ FFFF 


reserved 


0х0 C090 0000-0x0 CO9F ЕЕЕЕ 


SDIOO Control 


0х0 COAO 0000-0x0 COAF FFFF 


SDIO1 Control 


0х0 COBO 0000-0x0 COBF FFFF 


SDIO2 Control 


0х0 COCO 0000-0x0 СОСЕ FFFF 


EMMC Control 


0х0 CODO 0000-0x0 COD7 FFFF 


CEO APB space 


0x0_COD8_0000~0x0_CODF_FFFF 


CE EFUSE APB space 


0х0 СОЕО 0000-0х0 СОЕЕ ЕЕЕЕ 


CE1 APB space 


Охо COFO 0000-0x0 COFB FFFF 


reserved 


0х0 COFC 0000-0х0 COFD FFFF 


CR5 coresight SOC to PUBCP 


0х0 COFE 0000-0x0 COFF FFFF 


CR5 debug space to PUBCP 


0х0 C100 0000-0х0 CFFF ЕЕЕЕ 


STM coresight to PUBCP 


0x0_D000_0000~0x0_DOOF_FFFF 


0x0_D000_0000 їо 0x0 DOOF FFFF GPU Core 


Register 
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0x0_D010_0000~0x0_DOFF_FFFF 


0x0_D010_0000 їо 0x0 DO1F FFFF GPU apb 
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Register 
0x0_D100_0000~0x0_D10F_FFFF VSP CLK REG 
0x0_D110_0000~0x0_D11F_FFFF VSP AHB REG 
0x0_D120_0000~0x0_D12F_FFFF VSP 
0x0_D130_0000~0x0_D15F_FFFF reserved 
0x0_D160_0000~0x0_D16F_FFFF GSP 
0x0_D170_0000~0x0_D20F_FFFF reserved 
0x0_D210_0000~0x0_D21F_FFFF CAM AHB REG 
0x0_D220_0000~0x0_D22F_FFFF DCAMO 
0x0_D230_0000~0x0_D23F_FFFF ОСАМ! 
0x0_D240_0000~0x0_D24F_FFFF reserved 
0x0_D250_0000~0x0_D25F_FFFF JPGO 
0x0 D260 0000-0x0 D26F FFFF reserved 
0х0 D270 0000-0x0 D27F БЕБЕ CSIO 
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СОП 


0x0_D290_0000~0x0_D29F_FFFF 


reserved 


0x0_D2A0_0000~0x0_D2AF_FFFF 


Perfermance monitor 


0x0_D2B0_0000~0x0_D2BF_FFFF CPP 
0x0_D2C0_0000~0x0_D2CF_FFFF reserved 
0x0_D2D0_0000~0x0_D2DF_FFFF reserved 
0x0_D2E0 0000-0x0 D2EF FFFF ISP. MAIN 

0х0 D2FO0 0000-0х0 D2FF FFFF ISP LITE 

0х0 D300 0000-0x0 D30F ЕЕЕЕ CAM CLK REG 
0х0 D310 0000-0x0 D31F FFFF DISP AHB REG 
0х0 D320 0000-0x0 D32F БЕБЕ DPU 

0x0 D330 0000-0х0 D38F БЕБЕ reserved 

0х0 D390.0000-0x0 D39F БЕБЕ DSIO 

0x0 D3AO 0000-0x0 D7FF ЕЕЕЕ reserved 


0х0 D800 0000-0x0 0800 БЕБЕ 


DMA Registers 


0х0 D801 0000-0х0 D801 FFFF 


SECO Registers 


0х0 D802 0000-0х0 0802 БЕБЕ 


БЕСІ Registers 


Охо 0803 0000-0х0 0804 БЕБЕ 


reserved 


0x0_D805_0000~0x0_D805_FFFF 


TFT Registers 
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0x0_D806_0000~0x0_D806_FFFF 


reserved 


0x0_D807_0000~0x0_D807_FFFF 


AHB Registers 


0x0_D808_0000~0x0_D808_FFFF 


CLK Control Registers 


0x0_D809_0000~0x0_D809_FFFF 


VIC Control Registers 


0x0_D80A_0000~0x0_D80A_FFFF 


DMA LINK Register 


0x0_D80B_0000~0x0_D80B_FFFF 


DMA LINK_1 Register 


0x0_D80C_0000~0x0_D8FF_FFFF 


reserved 


0x0_D900_0000~0x0_D907_FFFF 


PUBCP(IRAM) 


0x0_D908_0000~0x0_D9FF_FFFF 


reserved 


0x0_DA00_0000~0x0_DA00_FFFF 


INTO Registers 


0x0_DA01_0000~0x0_DA01_FFFF 


UARTO Registers 


0x0_DA02_0000~0x0_DA02_FFFF 


150 Registers 


0x0_DA03_0000~0x0_DA03_FFFF 


SIMO Registers 


0x0_DA04_0000~0x0_DA04_FFFF 


SIM1 Registers 


0x0_DA05_0000~0x0_DA05_FFFF 


SIM2 Registers 


0x0_DA06_0000~0x0_DA06_FFFF 


ЕРТО Registers 


0x0_DA07_0000~0x0_DA07_FFFF 


EPT1 Registers 


0x0_DA08_0000~0x0_DA08_FFFF 


GLB Registers 


0x0_DA09_0000~0x0_DA09_FFFF 


SDIO Registers 


0х0 DAOA 0000-0x0 DFFF FFFF reserved 

0х0 Е000 0000-0x0 E1FF ЕЕЕЕ reserved 

0х0 E200 0000-0x0 E200 БЕБЕ AP Clock Top 
0х0 E201 0000-0x0 E20F FFFF reserved 

0х0 E210 0000-0x0 E210 FFFF DMA Control 
0х0 E211 0000-0x0 E220 FFFF reserved 

0х0 E221 0000-0x0 E221 FFFF AHB Control 
0х0 E222 0000-0х0 E24F FFFF reserved 

0х0 E250 0000-0x0 E25F БЕБЕ USB OTG reg 
0х0 E260 0000-0x0 ЕЗЕЕ FFFF reserved 
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0x0_E400_0000~0x0_E45F_FFFF AON 

Ox0 E460 0000-0x0 E46F FFFF AON DMA 
0х0 E470 0000-0x0 E47F ЕЕЕЕ reserved 
0х0 E480 0000-0х0 EA4FF БЕБЕ AON 

0х0 E500 0000-0x0 ЕБЕЕ ЕЕЕЕ reserved 


0х0 E600 0000-0x0 E600 ТЕБЕ 


AON(AP Boot IRAM) 


0х0 E600 2000-0x0 E601 ТЕБЕ 


AON(AP Wakeup IRAM) 


0х0 E601 2000-0x0 E602 1FFF 


AP SLP IRAM 


0х0 E602 2000-0x0 E602 2FFF 


PUBCP BOOT RAM(4KB) 


0х0 E602 3000 ~0x0_E602_37FF 


DSP BOOT RAM(2KB) 


0x0_E602_3800~0x0_E602_5FFF 


LDSP SHARE RAM(10KB) 


0x0_E602_6000~0x0_E602_6FFF 


TGDSP SHARE RAM(4KB) 


0х0 E602 7000 ~0х0 E602 7FFF 


CP MultiMode RAM(4KB) 


0х0 E602 8000 ~0х0 E602 БЕБЕ 


AP RTIT IRAM(32KB) 


0х0 E603 0000 -0х0 E603 OFFF 


AON LP IRAM(4KB) 


0х0 E603 1000-0x0 E603 FFFF reserved 
0х0 E604 0000-0x0 E606 7FFF SP PRAM 
0х0 E606 8000-0x0 E607 FFFF SP DRAM 
0х0 E608 0000-0x0 ЕбЕЕ FFFF reserved 
0х0 E700 0000-0x0 Е70Е FFFF AP UARTO 
0х0 E710 0000-0x0 E71F FFFF AP UART1 
0х0 E720 0000-0x0 E72F FFFF AP UART2 
0х0 E730 0000-0х0 E73F FFFF AP ЏАВТЗ 
0х0 E740 0000-0x0 E74F FFFF AP UART4 
0х0 E750 0000-0x0 E75F ЕЕЕЕ reserved 
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0х0 E760 0000-0x0 E76F FFFF AP 150 
0х0 E770 0000-0x0 E77F FFFF AP 1151 
0х0 E780 0000-0x0 E78F ЕЕЕЕ AP 152 
0х0 E790 0000-0x0 E79F FFFF AP 153 
0х0 E7AO 0000-0х0 E7AF FFFF reserved 
0х0 Е7В0 0000-0x0 E7BF FFFF APB REG 
0х0 E7CO 0000-0x0 E7CF FFFF reserved 
0х0 E7DO 0000-0x0 E7DF FFFF AP 1220 
0х0 E7EO 0000-0x0 E7EF FFFF AP І2СІ 
0х0 E7FO0 0000-0x0 E7FF FFFF AP І2С2 
0x0 E800 0000-0x0 ЕВОЕ ЕЕЕЕ reserved 
0х0 E810 0000-0x0 E81F FFFF AP 12С4 
0х0 E820 0000-0x0 E82F FFFF AP І2С5 
0x0 E830 0000-0x0 ЕВЗЕ FFFF reserved 
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0x0_E840_0000~0x0_E84F_FFFF AP SPIO 


0x0_E850_0000~0x0_E85F_FFFF AP $РИ 


0x0_E860_0000~0x0_E86F_FFFF АР SPI2 


0x0_E870_0000~0x0_E87F_FFFF AP SPIS 


0x0_E880_0000~0x0_E88F_FFFF AP SIMO 


0х0 E890 0000-0x0 EFFF FFFF reserved 


0х0 F000 0000-0х0 F7FF FFFF 128M for PTI-STM Block 
0х0 F800 0000-0x0 FFEF FFFF IA Internal -- LMU and APIC 


0х0 FFFO 0000-0x0 FFFA FFFF reserved 

0х0 ЕЕЕВ 0000-0x0 FFFC 1FFF reserved(for RTLO.1) 

0х0 FFFC 2000-0х0 FFFE DFFF reserved 

0х0 FFFE Е000-0х0 ЕЕЕЕ FFFF AP ROM(72KB) 

0х1 0000 0000-0x1 ЗЕҒЕ FFFF DDR рапко non-interleave(1GB) 


Ох1 4000 0000-0x2 ЗЕЕЕ БЕБЕ reserved 
0х2 4000 0000-0x4 ЗЕЕЕ FFFF reserved 


6.4 Interrupt 


In AP System, all interrupts will send to interrupt controller in aon, relay to PMU for wakeup 
control CPU for interrupt service. 


INTERRUPT NAME TRIGGER TYPE INTC NUMBER 
int req sec tmr1 High Level 31 
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int req sec tmrO High Level 30 
int req sec rtc High Level 29 
Reserved 28 
int req sec мад High Level 27 
int req ск 32k det High Level 26 
int req dsiO pll High Level 25 
int req ithmO alert High Level 24 
int req ithmO overheat High Level 23 
int req bia tmr High Level 22 
int req bia wdg reset High Level 21 
int req pubO dfs error High Level 20 
int req voltage trans High Level 19 
int req voltage1 ch busy High Level 18 
int req voltage1 bad request High Level 17 
int req voltageO trans High Level 16 
int req voltageO ch busy High Level 15 
int req voltageO bad request High Level 14 
int req ithm1 overheat High Level 13 
int req dsipll unlock status High Level 12 
int req slv fw aon High Level 11 
wtlcp Ќе мад rst flag High Level 10 
int req mem fw aon iram High Level 9 

int req ap fw High Level 8 

int req mem fw ар риро High Level 7 

int req mem fw pubO High Level 6 
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wtlcp tg wdg rst flag High Level 5 

int req dmc три vio High Level 4 

int req pcb wdg High Level 3 

pcp wdt rst flag High Level 2 

int baseia dvfs High Level 1 

int req sec gpio High Level 0 

int req cpp High Level 31 
int req aud High Level 30 
int req vbc дас01 High Level 29 
int req vbc dac23 High Level 28 
int req pubO dfi busmon High Level 27 
int req pubO axi busmon High Level 26 
int req pubO ctrl High Level 25 
int req aon dma chn2 grp2 sync | High Level 24 
int req Ата aon High Level 23 
int sec req dma aon High Level 22 
int req dispcO High Level 21 
int req aon dma chn1 grp2 sync | High Level 20 
int req dsiO[1] High Level 19 
int req dsiO[0] High Level 18 
int req aon ата chn2 дгр1 sync | High Level 17 
int req aon ата chn1 дгр1 sync | High Level 16 
int req gspO High Level 15 
isp lite int req ch1 High Level 14 
int req dcamO High Level 13 
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int req dcam1 High Level 12 
int req jpgO High Level 11 
cam idi int sw done High Level 10 
int req csiO r1 High Level 9 
int req сеп rl High Level 8 
isp main int req спо High Level 7 
int req isp perfmon High Level 6 
int req dsipll lock status High Level 5 
int_req_vsp High Level 4 
int_reqO_gpu High Level 3 
int_reqi_gpu High Level 2 
int_req_sec_eic High Level 1 
int_req_wtl_gsm_tx_status High Level 0 
int_req_thm High Level 31 
int req djtag High Level 30 
int req ap wdg High Level 29 
isp lite int req спо High Level 28 
Reserved High Level 27 
int req ap syst High Level 26 
int req ap tmr4 High Level 25 
int req ap tmr3 High Level 24 
int req ap tmr2 High Level 23 
int req ap tmr1 High Level 22 
int req ap tmrO High Level 21 
int req eic High Level 20 
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int_req_kpd High Level 19 
int_req_gpio High Level 18 
int req vbc adcO1 High Level 17 
int req vbc adc23 High Level 16 
int req ap сеї High Level 15 
int req ap себ High Level 14 
int req spi3 High Level 13 
Reserved 12 
int req ар busmonO High Level 11 
int req ap ата High Level 10 
int req ap emmc High Level 9 
int req ap sdio2 High Level 8 
int req ap sdio1 High Level 7 
int req ар sdioO0 High Level 6 
isp main int req сп! High Level 5 
int req ap usb2 High Level 4 
int req ithm1 alert High Level 3 
Reserved 2 
Reserved 1 
Reserved 0 
int req ana High Level 31 
int req i2c High Level 30 
int req mbox tar a53 High Level 29 
int req mbox src a53 High Level 28 
int req aon syst High Level 27 
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int req aon tmr High Level 26 
int req aon def slv High Level 25 
int req adi High Level 24 
int req dma sec ap High Level 23 
int req vsp busmon High Level 22 
int reg cam busmon High Level 21 
int req ap iis3 High Level 20 
int req ap iis2 High Level 19 
int req ap 151 High Level 18 
int req ap 150 High Level 17 
int req ap i2c5 High Level 16 
int req ap i2c4 High Level 15 
int req mbox tar ap nowakeup High Level 14 
int req ap i2c2 High Level 13 
int req ар і2с1 High Level 12 
int req ap і2с0 High Level 11 
int req ap sim High Level 10 
int req ар spi2 High Level 9 
int req ap spit High Level 8 
int req ap spiO High Level 7 
int req ap uart4 High Level 6 
int req ap uart3 High Level 5 
int req ap uart2 High Level 4 
int req ар uart1 High Level 3 
int req ap uartO High Level 2 
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Reserved 1 


Reserved 0 


6.5 DMA Controller 


Base Addr Range Addr Map Description 
0х0 E200 0000 ~ ОхО E210 FFFF DMA Control Register 


6.5.1 Overview 


DMA has the posibility of up to 64 hardware request, and requests would be illustrated below: 


Request No. | DMA request list 
63~48 unused 

47 | ap_dma_req_vbc_ad3 
46 | ap dma req vbc ad2 
45 | ар ата req vbc ас1 
44 | ар ата req vbc аао 
43 | ap dma req vbc da3 
42 | ap dma req vbc da2 
41 | ар ата req vbc dal 
40 | ар ата req vbc аа0 
39 | ата req i2c5 tx 

38 | dma req i2c5 rx 

37 | ата req i2c4 tx 

36 | dma req i2c4 rx 

35 | dma req aon i2c tx 
34 | ата req aon i2c rx 
33 | ата req i2c2 tx 

32 | dma req i2c2 rx 

31 | ата req i2c1 tx 

30 | dma req i2c1 rx 

29 | ата req 12с0 tx 

28 | ата req і2с0 rx 

27 | ата req spi3 tx 

26 | ата req spi3 rx 

25 | dma req uart4 tx 


V0.3 Spreadtrum Communications, Inc., Confidential and Proprietary 1263 of 2330 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


(oR SPREADTRUM 


5С9853ІЧА Device Specification 


dma req uart4 rx 


dma req uart3 tx 


ата req uart3 rx 


dma req uart2 tx 


dma req uart2 rx 


ата req иа tx 


ата req иа! rx 


dma req uartO tx 


dma req uartO rx 


dma req spi2 tx 


dma req spi2 rx 


ата req ори tx 


ата req spi rx 


dma req spiO tx 


dma req spiO rx 


dma req iis3 tx 


dma req iis3 rx 


dma req iis2 tx 


dma req iis2 rx 


ата req 151 tx 


ата req 151 rx 


dma req iisO tx 


dma req iisO rx 


dma req simO tx 


о — PM] О | ~ | м О) | ~ | Со 


ата req ото rx 
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6.5.2 Direct Memory Access 


6.5.2.1 Overview 


Dma_req[63:0] DMA_CFG һ 


> Master 
ОМА АКВ ОМА АХТ » 
Dma_ack[63:0] 


= — — — — ——1 СНМ КЕ00-31 


AHB Slave 


Qu One chn req 


Cfg info 


RAM IF 


Qu CFG INFO [— ——4 DMA CTRL 


6.5.2.2 Features 


1 АМВАЗ.0 AXI Specification. 

2) Two 64-bit AXI masters for read and write operation. 

3 One AHB 32-bit slave for configuration only supports word access to AHB slave port. 
4) Support Byte/Half-word/word transfer on AXI Read/Write Master. 


Support AMBA INCR transaction,burst length is calculated by transaction byte length. 
Support max outstanding number is 16. 

Support 64GB address space. 

AXI Master Big-endian or Little-endian. 

10) Support 32 channels assigned to hardware request by Channel ID; 

11) One physical channel shared by 32 Logic channels. 


12) 4-level configurable priority. 3 has the highest and 0 have the lowest priority. For the 
channels with the same priority, robin-round would be preferred. 


) 
) 
) 
) 
5) Not support AMBA EXOKAY/SLVERR/DECERR response. 
) 
) 
) 
) 


Support 128K-1 byte fragment length. 


Support 128K-1 byte block length (Block length may be less than fragment length in 
Standard Channel, while forbidden in Full channel). 


13) A-synchronized/Synchronized hand-shake request & acknowledge. 
14) Accept request from both hardware and software. 
15) Un-aligned word accesses, for both read and write operation. 
16) Byte/Half-word switch scheme. 
17) Support link list for scatter and gather transfer. 
18) Support one channel to start the other channel. 
19) Configurable fragment wait time between two successive fragments. 
20) One request for fragment/block/transaction/link-list. 
21) Automatically disable channel after requests done. 
) 
) 
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Support 256M-1 byte transaction length. 


Support transfer step, ranged from — (82K-1) bytes to (82K-1) bytes, only for full DMA 
channel. 


Support fragment step, ranged from — (32K-1) bytes to (32К-1) bytes, only Тог full DMA 
channel. 


Support block step, ranged from — (128M-1) bytes to (128M-1) bytes, only for full 
DMA channel. 


Address-fix transfer for either Source side or destination side. 

Address-wrap transfer for either Source side or destination side. 

Pause DMA or pause logical channel. 

Interrupt of fragment, block, transaction and link list, with raw and masked status. 
Interrupt of Error configuration, and support errors status. 

Support hardware request to be re-allocated by Channel ID. 


Support automatically sleep when all requests served, and wakeup when hardware 
request active; 


Support software retention if power domain of DMA shut down; 


6.5.2.3 Signal Description 


HCLK 


Dma clock 


HRESETn 


Dma reset 


Arid dma Out 3 
Araddr dma Out 36 
Arlen dma Out 4 
Arsize dma Out 3 
Arburst. ата Out 2 
Апоск ата Out 2 
Arcache dma Out 4 
Arprot dma Out 3 
Arready dma In 1 


Rid dma 


In 3 
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Rdata_dma In 64 
Rresp_dma In 2 
Rlast_dma In 1 
Rvalid_dma In 1 
Rready_dma Out 1 


Awid_dma Out 3 
Awaddr_dma Out 36 
Awlen_dma Out 4 
Awsize_dma Out 3 
Awburst_dma Out 2 
Awlock_dma Out 2 
Awcache_dma Out 4 
Awprot_dma Out 3 
Awvalid_dma Out 1 
Awready_dma In 1 


Wid_dma Out 3 
Wdata_dma Out 64 
Wstrb dma Out 8 
Wlast dma Out 1 
Wvalid ата out 1 
Wready dma In 1 


Bid dma In 3 
Bresp dma In 2 
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Bvalid_dma 


Bready_dma 


HSEL In 1 
HREADYin In 1 
HWRITE In 1 
HTRANS In 2 
HWDATA In 32 
HADDR In 32 
HRDATA Out 32 
HREADYout Out 1 


Endian_sel_rdma In 1 Axi read channel endian select 
Endian_sel_wdma In 1 Axi write channel endian select 
Awprot_in In 3 Axi write channel protection cfg 
Arprot_in In 3 Axi read channel protection cfg 


Dma_req In 64 External hardware request 
Dma_ack Out 64 External hardware request ack 
Dma_busy Out 1 Dma busy status 

Int req dma Out 1 Dma interruption output 

Ptest icg mode In 1 Ram test mode 


Ram ск ата сїй Out 1 Ram clk 
Ram_wdata_dma_cfg | Out 64 Ram write data 
Ram_addr_dma_cfg | Out 8 Ram r/w address 
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Ram_cen_dma_cfg Out 1 Ram chip enable 
Ram_wen_dma_cfg Out 8 Ram write enable 
Ram_rdata_dma_cfg | In 64 Ram read data 


Dma databuf wclk Out 1 Dma data buffer write clk 

Dma_databuf_wen Out 1 Ота data buffer write enable,low 
active 

Dma_databuf_waddr | Out 8 Dma data buffer write address,the 
width is configured 

Dma_databuf_wdat Out 64 Dma data buffer write data 

Dma_databuf_rclk Out 1 Dma data buffer read clk 

Dma_databuf_cen Out 1 Dma data buffer chip enable,low 
active 

Dma_databuf_raddr Out 8 Dma data buffer read address,the 
width is configured 

Dma_databuf_rdat In 64 Dma data buffer read data 


6.5.2.4 Function Description 


6.5.2.4.1 General Description 


DMA Controller support fast data transfers to off-load the processor. With DMA, specific devices on АХ! 
and APB can complete quick data movement from/to memories, internal RAM or External SRAM. DMA 
Controller can also be used to connect any two devices other than memories, as long as they can be 


addressed in memory space. 


6.5.2.4.2 Standard & Full DMA Channels 


There are two types of DMA channels. One is called “Standard” DMA channel, and the other is “Full” 


DMA channel. 


For most applications, a standard DMA channel would be sufficient, with least configurations and simplest 
control flow. АХ! sequential transfer and FIFO transfer would be efficiently managed, with byte, half-word 


or word size. 


For special applications, such as image rotation or complex data arrangement, Full DMA channel support 
address wrap transfer, configurable transfer step and link list mode. 
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6.5.2.4.3 Data Structure 


For Standard DMA channel 


Fragment 1 Fragment 2 Fragment X 


Fragment X 


Block Step 


Block 1 Block 2 | Block М 


Ра Fragment Step Fragment Step ~ 


У у ы” 
М. 


Fragment 1 ===> Fragment 2 ------>» <— Fragment x 


6.5.2.4.4 DMA Pause 


There are two levels of pause action implemented in DMA controller. 


One is “controller pause” suitable for the whole DMA controller. Once the controller pause occurred, the 
DMA controller would stop all the channels after the current fragment/block completed, hold the accepted 
and subsequently requests. DMA would not sleep during pause state. 


The other is “channel pause” suitable for the single DMA channel. When the channel pause occurred, the 
channel would be temporarily hold and stop all the transfer action. 
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6.5.2.4.5 Channel Priority and Arbitration 


Each channel may be configured to be one of total 4 level priorities, to effective manage the bandwidth 
among all logical channels. If there is more than one request occurring, DMA controller would firstly judge 
their priorities and then select the highest one to serve. 


For the channels having the same level priority, DMA controller would serve them by Round-robin way. 


6.5.2.4.6 Address Fix Mode 


Both Standard and Full DMA channel support address-fix transfer, on either source or destination side. 
This mode is optimized for UART/SPI etc peripherals, and fragment length "FRAG LEN" would be 
configured equal to the FIFO watermark. 


6.5.2.4.7 Address Wrap Mode 
Full-DMA channel support data movement of ring-buffer and double-buffer, as illustrated below. Once the 


address reaches the “WPPT”, the next address jumps to the “WPTO” address after completing the 
^WPPT'" data transfer. 


Attention the data at “WPPT” isn't moved to the destination address. 


WRAP TO 


Src/Dest Address 


WRAP PTR 
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Src/Dest Address 


WRAP_PTR 


WRAP TO —— 


6.5.2.4.8 Endian & Data Switch 
DMA controller would be configured to be big-endian or little-endian on AXI master ports. The detailed 
information on AXI big-endian and little-endian would be preferred to AMBA3.0 Specifications. 


Beside AXI master endian configuration, each channel would separately switch data as scheme below: 
6.5.2.4.9 Un-aligned Word Access 


Word access on AXI bus support burst type of address un-aligned to word boundary. If DMA was 
configured to read/write un-aligned address with word size, when DMA read,the DMA would start axi 
burst to read memory by the un-aligned start address, then the DMA discard redundancy byte and selects 
valid data, when DMA write, the DMA would start un-aligned burst transfer,but the valid data information 
must be in the strobe signal. 


this DMA AXI burst types are all INCR, the burst length is 1-16. 
DMA probably had to read/write them by bytes, as illustrated below. 


3 2 1 0 15% transfer 
Start address :0x00 7 6 5 4 2nd transfer 
Transfer size:32bit 
Burst type:INCR | : 
Burst length:5 transfers 1i E 8 2 а: 
15 14 13 ilg 4th transfer 
19 18 Tm 16 5th transfer 
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3 2 1 15% transfer 
Start address: 0x01 7 6 5 4 2п4 transfer 
Transfer size:32bit 
Burst type: INCR 
Burst length:5 transfers L B 5 : ard transier 
15 14 13 12 4th transfer 
19 18 Im 16 5th transfer 
3 2 lst transfer 
Start address:0x02 f 6 5 4 2nd transfer 
Transfer size:32bit 
Burst type:INCR 
3rd tr E 
Burst length:5 transfers її ш 8 5 oun 
15 14 19) 12 4th transfer 
19 18 17 16 5th transfer 
3 lst transfer 
Start address: 0x03 7 6 5 4 2nd transfer 
Transfer size:32bit 
Burst type: INCR 
Burst length:5 transfers 2 ф © $ SER. аавв 
15 14 15 12 4th transfer 
19 18 ІШІ 16 5th transfer 


The red byte is redundancy byte. 


For the memory space with un-aligned word access, Byte/Half-word/Word size access must be 
supported. 


For Full DMA channel, if the step of transfer different with the data size (the address is not successive), 
un-aligned word access would turn to be total byte access. 
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6.5.2.4.10 Word Packing 


To maximum utilizing internal FIFO, and reduce АХ! wait for un-aligned word access, byte or half-word 
would be packed into word internal DMA. 


6.5.2.4.11 Channel Execution Flow 
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Exec & (Link en & (~Link_en | 


link_done) 


oad_Chn_Src_Dest_Addr 
oad_Chn_Frag_Blk_Len 


Std_chn 
CLoad Chn Trsc Len Trsf Step 


full chn & !wrap en 
Load Llist Trsc len 
Load Chn Wrap Ptr To 
Load Llist Trsf step 


Load Llist Wrap Ptr full-chn & wrap. en 
Load Llist Wrap To 


Load link ptr 
Load Llist Src. Addr 


Load Llist Dest Addr 
Load Llist Frag len 
Load Llist ВІК len 


rag Exec Update BIk Len 
Frag Exec Update Trsc Len Еш. occur 


Load_Llist_Link_ptr Load_Chn_Llist_Ptr_Frag_Step 


Load_Llist_Frag_step 


oad_Llist_Src_blk_step 
oad_Llist_Dest_blk_step 
Update_trsc_len 


Load_Chn_Src_Dest_Blk_Step 


6.5.2.4.12 Link List 
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DMA LINK LIST (0) 


LINK LIST СЕС 


LINK LINK PTR 


ОМА LINK LIST (1) 


LINK LIST CFG 


LINK LINK PTR 


| 


ОМА LINK LIST (n-1) 


LINK LIST CFG 


LINK LINK PTR 


DMA LINK LIST (n) 


LINK LIST CFG 


LINK LINK PTR 


Software can create a few link list,and then connect these list, the link list end flag of the last list should 
be high means list sequence is end. 


6.5.2.4.13 Hardware Request Re-allocated 


Every device (peripherals or accelerators) would be assigned to a hardware request, when 
DMA was implemented in SOC. DMA controller support each hardware request to be re- 
allocated to the Standard or Full DMA channels. 


6.5.2.4.14 One Channel Start Other Channel 


This Function is optimized for audio,firstly,the software must configure the only two channel 
registers, and ensure the two channels can't be used by any other hardware request or 
software request, and each channel can start the other channel. 


DMA audio application as illustrated below. 
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Start_req 
а 
РМА РМА 
Channel x Req_ack Channel y 
» 
DDR IRAM VBC 


Firstly, cpu should start channel x only one time, when the IRAM has enough data from 
channel x, cpu (or VBC)can start channel y to shift data from IRAM to VBC. when channel x 
is idle and a small amount data in IRAM, channel y can start channel x when channel y 
frag done or blk done or trsc done or llist done. 


Start control signal timing: 


The channel Y is idle state when channel X start request is valid, then next clock cycle start 


channel Y is successful. 


clk 


Chn X 
Frag blk 
done 


Chn Y req 


Start req 


A Бе 
| Start success 


The channel Y is busy state when channel X start request is valid, so the channel X request 
will hold untill channel Y is idle, when the channel Y is idle, then next clock cycle start 


channel Y is successful. 
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clk 


Chn X 
Frag blk 
done 


Chn Y req | Chn У < 
| IDLE | | Start success 


Start_req 


6.5.2.4.15 Error Configuration 


9. Unaligned word access with un-successive address. 

10. Request for transaction or link list in Standard DMA channel. 
11. Zero Fragment/block length. 

12. Address wrap for Standard Channel. 


6.5.2.5 Control Registers 
6.5.2.5.1 Memory map 


ARM base address: 


[Germa [е — Bein — — — — 


0x0028 Chn start chn cfg 1grp 0. start other channel 


0x002C Chn_start_chn_cfg_2grp One channel to start other channel 
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Channel ID for request 1 
assignment. Corresponding 

7090 REGT-GID channel would serve the request 1 
after properly configured. 
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mmo [нес ох | —  — 
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mme оо | — — 
mmc [aese |  — 
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6.5.2.5.2 Register Descriptions 
6.5.2.5.2.1 DMA_PAUSE 


Description: 


Offset Address: 0x0000 


Field Name Type | Reset | Description 
Value 


|___________ вз] |RO |1550 [Reseved _____- ___ 


DMA_PAUSE_STATUS | [2] 1'bO DMA Pause status. 
0 : In active state. 
1 : In Pause state. 


[qm m [me wem SCS 


DMA PAUSE RW 1'bO Active High, pause all the channels. 
Note: If *DMA PAUSE" asserted active when the 
DMA is busy, DMA would finish the current 
fragment before enter Pause State. 


Note: 


6.5.2.5.2.2 ОМА FRAG WAIT 


Description: 


Offset Address: 0x0004 


| Ottset Address: 0x0004 S 

== TIER 
Value 

вано |ғы је — 


Note: 


6.5.2.5.2.3 НЕО PENDO ЕМ 


Description: 


Offset Address: 0x0008 


Field Name Type | Reset | Description 
Value 


REQ PEND EN[81:0] | [31:0] 32'b0 |Requests Pending Enable. 
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Acitve high, enable DMA REQ[31:0] to wakeup 
DMA, when MCU deep sleep; 


Note: 


6.5.2.5.2.4 REQ PEND1 ЕМ 


Description: 


Offset Address: 0x000c 


Field Name Type | Reset | Description 
Value 


REQ PEND EN[63:32] | [31:0] | RW 3260 | Requests Pending Enable. 
Acitve high, enable DMA REQ[63:32] to wakeup 
DMA, when MCU deep sleep; 


Note: 


6.5.2.5.25 DMA INT RAW STATUS 


Description: 


Offset Address: 0x0010 


Field Name Type | Reset | Description 
Value 


ОМА INT RAW STATUS | [31:0] 32’b0 | DMA 32 Channels Interrupt Raw Status. 
0 : No Interrupt need to be served. 
1 : Interrupt need to be served. 


Note: 


6.5.2.5.2.6 DMA_INT_MASK_STATUS 


Description: 


Offset Address: 0x0014 


Field Name Type | Reset | Description 
Value 


DMA_INT_MASK_STATUS | [81:0] 3290 | DMA 32 Channels Interrupt Mask Status. 
0 : No Interrupt need to be served. 
1 : Interrupt need to be served. 


Note: 
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6.5.2.5.2.7 DMA_REQ_STATUS 


Description: 


Offset Address: 0x0018 


Field Name Type | Reset | Description 
Value 


DMA_REQ_STATUS [31:0] 3250 | DMA 32 Channels Request Status. 
0 : No Request need to be served. 
1 : Request need to be served. 


Note: 


6.5.2.5.28 ОМА ЕМ STATUS 


Description: 


Offset Address: 0x001c 


Field Name Type | Reset | Description 
Value 


DMA_EN_STATUS [31:0] 3250 | DMA 32 Channels Enable Status. 
0: Channel Not Enabled. 
1 : Channel Enabled. 


Note: 


6.5.2.5.2.9 DMA_DEBUG_STATUS 


Description: 


Offset Address: 0x0020 


Field Name Type | Reset | Description 
Value 


Chn_start_chn_busy [31:28] 4'bO [31]: chn start chn 2grp dest chn busy 
[30]: chn start chn 2grp src chn busy 
[29]: chn start chn 1grp dest chn busy 
[28]: chn start chn 19grp src chn busy 


еу — [еп [но [тю | aa reaa pon receve commana reay | 
[mine [95 [но [тю [мартеат | 
аме fe [no [тю Ax write pon receive commandreaay | 
ҮЛЕСІ [рї [ro [тю | mawio pon recse datare | 
Со јето [me ee 
omaso — ew [ro [me [ома вува 
О jme so me |њема | 
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Gen_wvalid_status [18:16] 3’b0 Generate write valid of АХ! write channel 
3'd0: IDLE 
341: judge enough data for output 
342: generate ах! write valid 
3'd3: wait enough data for output 
3'd4: wait wready of axi 


pd tit] | во |30 [Reserved | 


MAIN_FSM_STATUS [12:8] 5’b0 MAIN FSM status. 
540: IDLE 
541: load link list pointer 
5'd2: load link list source and dest address 
5'd3: load link list fragment and block length 
544: load link list transaction length and src/dest 
transfer step 
5'd5: load link list wrap. ptr and wrap to 
5'd6: load full mode source and dest address 
5'd7: load full mode fragment and block length 
5'd8: load full mode transaction length and src/dest 
transfer step 
549: load full mode wrap ptr and wrap to 
5'd10: update block length 
5'd11: update transaction length 
5'd12: fragment execute 
5'd13: load list pointer and use src/dest fragment 
step 
5414: load src/dest block step 
5'd15: load link list high 4bits pointer and src/dest 
fragment step 
5'd16: load src/dest block step 
5'd17: transaction or link list done 
5'd18: update wrap info. 


SRC FSM STATUS [7:4] 40 Source Side FSM status. 
440: IDLE 
4'd1: calculate burst parameter 
442: calculate data number of burst 
4'd3: wait enough data buffer space for read burst 
4'd4: start read burst 
4'd5: read burst execute 
4'd6: wait fragment done or limit outstanding 
number 
447: fragment read done 


DEST FSM STATUS [3:0] 4'bO Destination Side FSM status. 
4'd0: IDLE 
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4'd1: calculate burst parameter 

4'd2: calculate data number of burst 

4'd3: wait enough data buffer space for write burst 
4'd4: start write burst 


4'd5: write burst execute 


4746: wait fragment done or limit outstanding 
number 


4"47: fragment write done 


6.5.2.5.2.10 DMA ARB SEL STATUS 
Offset Address: 0x0024 
Field Name Type | Reset | Description 
Value 


вна [Ro [zw 
CHN ARB SEL [5:0] во |6% | Channel Arbitrator Selection Status; 


6.5.2.5.2.11 Chn start chn cfg 1grp 
Offset Address: 0x0028 


Field Name Type | Reset | Description 
Value 


n— | start chn en ~ RW 1'bO БЕЛСЕНЕ enable 
0: disable 


chn int out sel 1grp [23:20] | RW [23:22]=2’b00: masked int from Dest start chn id 
both output to global int and channel int; 
2'b10: masked int from Dest start chn id only 
output to global int; 
Else: masked int from Dest start chn id only 
output to channel int; 
[21:20]=2’b00: masked int from Src start chn id 
both output to global int and channel int; 
2'b10: masked int from Src start chn id only 
output to global int; 
Else: masked int from Src start chn id only output 
to channel int 


біс start fr ШЕ done [19] When llist done valid,to start other channel 
Src start fr trsc done [18] When trsc done valid,to start other channel 
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Src_start_fr_blk_done [17] When blk done valid,to start other channel 
Src_start_fr_frag_done [16] When frag_done valid,to start other channel 
|________| пола fro [mo [mew 7 


Dest_start_chn_id [13:8] RW 540 Index number of the channel which will be 
started, [1:32] 


2 [me |н |295 је... | 


Src_start_chn_id [5:0] RW 540 Index number of the channel to start other 
channel, [1:32] 


6.5.2.5.2.12 Chn_start_chn_cfg_2grp 


Offset Address: 0x002C 


Field Name Type | Reset | Description 
Value 


Chn_start_chn_en = RW 1'bO NN enable 
0: disable 


chn int out sel 2grp [23:20] | RW [23:22]=2’b00: masked int from Dest start chn id 
both output to global int and channel int; 
2'b10: masked int from Dest start chn id only 
output to global int; 
Else: masked int from Dest start chn id only 
output to channel int; 
[21:20]=2’b00: masked int from Src start chn id 
both output to global int and channel int; 
2'b10: masked int from Src start chn id only 
output to global int; 
Else: masked int from Src start chn id only output 
to channel int 


PF  qeem[m је [Revered | 


Dest_start_chn_id [13:8] RW 5'а0 Index number of the channel which will be 
started, [1:32] 


[ir ро [me [мее SSCS 


Src_start_chn_id [5:0] RW 540 Index number of the channel to start other 
channel, [1:32] 
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6.5.2.5.2.13 Dma_chn_arprot 


Offset Address: 0x0030 


Field Name Type | Reset | Description 
Value 


[31:0] RW 3260 | When HPROT[1]=1’b0, can access this register 
161: Channel 32-1 AXI read protection flag 
1'b0: no-protection 


6.5.2.5.2.14 Dma chn awprot 


Offset Address: 0x0034 


Field Name Type | Reset | Description 
Value 
[31:0] RW 32’b0 When HPROT[1]=1’b0, can access this register 
1’b1: Channel 32-1 AXI write protection flag 
1’b0: no-protection 


6.5.2.5.2.15 Dma chn prot flag 


Offset Address: 0x0038 


Field Name Type | Reset | Description 
Value 
[31:0] RW 32’b0 When HPROT[1]=1’b0, can access this register 
161: Channel 32-1 protection Над 
1'b0: no-protection 


6.5.2.5.2.16 Dma glb prot 


Offset Address: 0x003c 


Field Name Type | Reset | Description 
Value 


ооо [А [або [Reseved o 


RW 1'bO When HPROT[1]=1’b0, can access this register 
161: Chn start chn cfg 2grp protection flag 
1’b0: no-protection 
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When HPROT[1]=1’b0, can access this register 
1'b1: Chn start chn cfg 1grp protection flag 
1’b0: no-protection 

When HPROT[1]=1’b0, can access this register 
1b1: ОМА АКВ SEL STATUS protection flag 
1’b0: no-protection 

When HPROT[1]=1’b0, can access this register 
1b1: DMA BEBUG STATUS protection flag 
1’b0: no-protection 

When HPROT[1]=1’b0, can access this register 
161: ОМА EN STATUS protection flag 

1’b0: no-protection 

When HPROT[1]=1’b0, can access this register 
161: ОМА. ВЕО STATUS protection flag 

1’b0: no-protection 

When HPROT[1]=1’b0, can access this register 
161: ОМА INT МАЭК STATUS protection flag 
1’b0: no-protection 

When HPROT[1]=1’b0, can access this register 
161: ОМА INT RAW STATUS protection flag 
1’b0: no-protection 

When HPROT[1]=1’b0, can access this register 
161: ОМА FRAG WAIT protection flag 

1’b0: no-protection 

When HPROT[1]=1’b0, can access this register 
1b1: ОМА PAUSE protection flag 

1’b0: no-protection 


2 
= 


2 
= 


2 
= 


2 2 2 
= = = 


2 
Е 


ШЕ | 


2 
= 


6.5.2.5.2.17 Ота репао prot 


Offset Address: 0x0040 


Field Name Type | Reset | Description 
Value 


[31:0] RW 3290 | When HPROT[1]=1’b0, can access this register 
161: ОМА РЕМО EN[31:0] protection flag 
1’b0: no-protection 
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6.5.2.5.2.18 Dma_pend1_prot 


Offset Address: 0x0044 


Field Name Type | Reset | Description 
Value 


[31:0] RW 3290 | When НРКОТ[1]=1'50, can access this register 
1b1: DMA PEND EN[63:32] protection flag 
1’b0: no-protection 


6.5.2.5.2.19 Dma reqidO prot 


Offset Address: 0x0048 


Field Name Type | Reset | Description 
Value 
[31:0] RW 3260 | When НРКОТ[1]=1'50, can access this register 
1’b1:REQID гед31-0 protection flag 
1’b0: no-protection 


6.5.2.5.2.20 Dma reqid1 prot 


Offset Address: 0x004c 


Field Name Type | Reset | Description 
Value 
[31:0] RW 32’b0 When HPROT[1]=1’b0, can access this register 
1’b1: КЕСІП reg63-32 protection flag 
1’b0: no-protection 


6.5.2.5.3 Sync sec n normal 


Offset Address: 0x0050 


Field Name Type | Reset | Description 
Value 


[31:0] RW 32’b0 Used for synchronous between sec and normal 
mode by driver 


6.5.2.5.3.1 STD CHN PAUSE 
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Description: 


Offset Address: 0x1000 


Field Name Type | Reset | Description 
Value 


|__________| ата) јо |1580 | Reserved, | 


CHN_PAUSE_STATUS | [2] 1'bO Channel Pause status. 
If pause the current busy channel, 
"CHN PAUSE STATUS" would be observed after 
the fragment completed. Otherwise, 
"CHN PAUSE STATUS" would be updated as 
soon as CHN PAUSE changed. 


CHN PAUSE RW 1'bO Channel Pause Enable. 
0 : Channel in active mode. 
1 : Channel pause. 
Active high, only pause the channel. If the 
CHN PAUSE asserted when the channel is busy, it 
should be paused after the current fragment 
finished. 


Note: 


6.5.2.5.3.2 STD СНМ REQ 


Description: 


Offset Address: 0x1004 


Field Name Type | Reset | Description 

Value 
[ [ew [se |ғы 
CHN REQ HO] — | RW |ть | Channel Request. 


Note: 


6.5.2.5.3.3 STD CHN CFG 


Description: 


Offset Address: 0x1008 


Field Name Type | Reset | Description 
Value 


[emm [m [жее —— — S 
Don't wait bdone [24] Don't wait b channel reponse 
ERR TYPE STATUS | [23:20] | Во |450 | Error Configure. which would be cleared when 
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"ERR INT STATUS" cleared: 

4'b0001 : Addr Wrap Error Configure; 
4'b0010 : Request Mode Error Configure; 
4'b0100 : Length Error Configure; 
4'b1000 :Unalign Error Configure; 


5» Addr wrap error configure 
Set wrap enable in standard DMA channel. 
6» Request mode error configure 
Веа mode--2 or 3 іп in standard DMA channel. 
7» Length Error Configure 
9> Frag_len==0; 
ћ> ВІК Іеп==0; 
i> FULL DMA channel,trsc_len==0; 
Unalign Error Configure 
e> Src unsigned error 
а1> address unalign in halfword width 
error=(src_data_size[1:0]==1)&&(src_addr[0]!=0) 


a2> address unalign and trsf_step unalign in word 
width 


error-(src data size[1:0]--2)&&(src addr[1:0]!-0) 
&&(src trsf step!-4) 


dest unsigned error 


b1» address unalign in halfword width 
error=(dst_data_size[1:0]==1)&&(dst_addr[0]!=0) 


b2> address unalign and trsf_step unalign in word 
width 


error=(dst_data_size[1:0]==2)&&(dst_addr[1:0]!=0) 
&&(dst_trsf_step!=4) 


200 
CHN_PRIORITY [13:12] | RW 2'bO Channel Request Priority. Four level of Priority supported as 
list : 
200 : Lowest priority. 
2'b01 : Secondary lowest priority. 
2'b10 : Tertiary lowest priority. 
2'b11 : Highest priority. 
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Tees [so [sm |име 
[m јо [ree [Reserved tr ra ovace — — — — — 
ИИИ o eo ena 
[ш [кю [тю [Reserved orfu ovane O 


и |m [so ee 
CHN_EN RW 1'bO Channel Enable: 
0 : Disable the channel. 
1 : Enable the channel. 


Note: 


6.5.2.5.3.4 STD CHN INT 


Description: 


Offset Address: 0x100c 


Field Name Type | Reset | Description 
Value 


Smp momo [ww __ 
ЕНЕ CFG ERR INT CLR Error interrupt clear. 
e 
es 
CHN BLK INT. CLR БІ Block done interrupt clear. 
памети _ FRAGMENT. INT. CLR Fragment done interrupt clear. 

за по [ns resne 


m— а ЭШИ CFG_ERR_INT_MASK_STATUS 7 1'bO Configuration error masked 
с j status. 


mV _ — GEM 


mos — BLKINT МАЗК STATUS то 10 Channel Block Masked interrupts 
status. 
СНМ FRAGMENT INT MASK [16] 1'bO Channel Fragment Masked 
pH ЕЕ. status. 
[15:13] |во |3% | | Reserved. | | 


EE CFG_ERR_INT_RAW_STATUS Са Configuration error raw interrupts 
status. 
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CHN_ BLK INT_RAW_STATUS 


CHN_ FRAGMENT INT_RAW_STATUS 


[7:5] 


CHN_CFG_ERR_INT_EN [4] Configuration error interrupt 
enable. 


CHN BLK INT EN Block done interrupt enable. 
CHN. FRAGMENT INT. EN Fragment done interrupt enable. 


Note: 


6.5.2.5.3.5 STD CHN SRC ADDR 


Description: 


Offset Address: 0x1010 


Field Name Type | Reset | Description 
Value 
CHN SRC ADDR [31:0] Channel Source Address 


Note: 


6.5.2.5.3.6 STD СНМ DEST ADDR 


Description: 


Offset Address: 0x1014 


Field Name Type | Reset | Description 
Value 
СНМ DEST. ADDR [31:0] Channel Destination Address 


Note: 


6.5.2.5.3.7 STD CHN FRAG LEN 


Description: 


Offset Address: 0x1018 


Field Name Type | Reset | Description 
Value 
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SRC_SIZE [31:30] у Source AHB Size. 
2'500 : Byte; 
2601 : Half Word 
2'b10 : Word 
2611 : DWord. 
DEST SIZE [29:28] ! Destination АНВ Size. 
2'500 : Byte; 
2'601 : Half Word 
2'b10 : Word 
2611 : DWord. 
SWT MODE [27:26] ! Data Switch mode selection. 
2’b00 : ABCD => ABCD; 
2’b01 : ABCD => DCBA 
2'b10 : ABCD => BADC; 
2011 : ABCD => CDAB 
REQ_MODE [25:24] ! Request mode, For Standard DMA channel: 
j : Fragment; 
i : Block; 
j : Forbidden in Standard DMA channel; 
1 : Forbidden in Standard DMA channel; 


Reserved for Full DMA channel ^WRAP SEL". Un- 
available in Standard DMA channel. 


". Un- 


Selection of the side using Address Fixed mode. 
И : Address Fixed on Source. 

: Address Fixed on Destination. 
P one side of a DMA channel can activate 
address-Fixed mode at a time. 
Address Fixed Enable: 
| : Disable Address Fixed mode. 

: Enable Address Fixed mode. 


к High would make address fixed within the 
fragment, while FRAG STEP" апа "ВЕК STEP" 
would be applied to address after fragment done; 


Reserved for Link list end flag. Un-available in 
Standard DMA channel. 


--, = 


NEN LEN [16:0] ЕЛСИ Fragment Length, with byte unit. (Max 128К-1 
bytes) 


Note: 
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6.5.2.5.3.8 STD CHN BLK LEN 


5С9853ІЧА Device Specification 


Description: 


Offset Address: 0x101c 


Field Name Type | Reset | Description 
Value 


—— — em 
BLK LEN [16:0] Block Length, with byte unit. (Max 128K-1 bytes) 


Note: 


6.5.2.5.3.9 FULL CHN PAUSE 


Description: 


Offset Address: 0x1000 


Field Name Description 


Type | Reset 
Value 


[sva [o _| во 
[m [но [nw | 
im |ғо |ғы” 


RW 1'bO 


CHN PAUSE STATUS 


CHN PAUSE 


Note: 
6.5.2.5.3.10 FULL CHN REQ 


Description: 


Offset Address: 0x1004 


Field Name 


Type | Reset 
Value 


Lows [so foro | 
о ан ты | 


СНМ ВЕС 


Note: 


V0.3 
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Reserved. 
Channel Pause status. 
Reserved. 


Channel Pause Enable. 
0 : Channel in active mode. 
1 : Channel pause. 


Active high, only pause the channel. If the 
CHN PAUSE asserted when the channel is 
busy, it should be paused after the current 
fragment finished. 


Description 


Reserved. 


Channel Request. 
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6.5.2.5.311 FULL_CHN_CFG 


Description: 


Offset Address: 0x1008 


Field Name Type | Reset | Description 
Value 


[31:23] oe | Reserved. i 
ЕИ wait_bdone Don’t wait b channel reponse 


ERR_TYPE_STATUS s 20] 4'bO Error Configure. which would be cleared when 
"ERR INT STATUS" cleared: 
4'b0001 : Addr Wrap Error Configure; 
4'b0010 : Request Mode Error Configure; 
4'b0100 : Length Error Configure; 
4'b1000 :Unalign Error Configure; 
Addr wrap error configure 
Set wrap enable in standard DMA channel. 
Request mode error configure 
Нед mode--2 ог 3 іп in standard DMA channel. 
Length Error Configure 
j> Frag Іеп==0; 
k> Blk_len==0; 
> FULL DMA channel,trsc_len==0; 
Unalign Error Configure 
g> Src unsigned error 
а1> address unalign in halfword width 
error=(src_data_size[1:0]==1)&&(src_addr[0]!=0) 
a2> address unalign and trsf_step unalign in word 
width 
error=(src_data_size[1:0]==2)&&(src_addr[1 :0]!=0) 
&&(src trsf step!-4) 
dest unsigned error 
b1» address unalign in halfword width 
error=(dst_data_size[1:0]==1)&&(dst_addr[0]!=0) 
b2> address unalign and trsf_step unalign in word 
width 
error=(dst_data_size[1:0]==2)&&(dst_addr[1 :0]!=0) 
&&(dst_trsf_step!=4) 
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ани PRIORITY T S RW | 250 теле. ааа т Request Priority. Four level of Priority supported as 
list : 
200 : Lowest priority. 
2001: Secondary lowest priority. 
2510 : Tertiary lowest priority. 
2511: Highest priority. 


[ms |n [wo pee 


LLIST CFG VALID RW 1'bO If "LLIST EN" asserted, active high indicates Link list 
configure valid. 
0 : Link list configure in-valid. DMA controller need obtain link 
list configure information by link list pointer. 
1 : link list configure information valid. DMA controller would 
continue to complete the node and clear this bit. 
Note: Strongly recommend to observe only. Carefully writing 
to this bit, which may cause DMA crashed. If had to do so, 
pause this channel before changing. 


|. jro [seo |Resewes S 


LLIST_EN [4] RW 1'bO Link list Enable, only available for full DMA channel. 
0 : Disable the link list. 
1 : Enable the link list. 


[ Е |m зо |нема — 
CHN EN RW 1'bO Channel Enable: 

0 : Disable the channel. 

1 : Enable the channel. 


Note: 


6.5.2.5.3.12 FULL СНМ INT 


Description: 


Offset Address: 0x100c 


Field Name Type | Reset | Description 
Value 


size) [RO [sw [ема — 
CHN CFG ERR INT CLR [28] Configuration error interrupt clear. 
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1'bO Configuration error masked 
interrupt status. 
1 Channel Link list Masked interrupt 
status. 
1 


[20] 


dl 
"M 
m 
ыы 
e 
~ 
LM 
RO 


Channel Transaction Masked 
interrupts status 


1 ; 
[16] 1 Channel Fragment Masked 
interrupts status. 
[15:13] 
[12] i i 
1 . 


15: 
[11] 
10] 


"ро | 

"ро 

"ро Channel Block Masked interrupts 
status. 

'ро 

1'bO Configuration error raw interrupts 
status. 

ро Channel Link List interrupts status. 

"ро 

"ро 

"ро 

"ро 

"ро 


m 


1 Channel Transaction interrupts 
status. 


Block done interrupt status 


1 Fragment done Raw interrupt 
status. 


enable. 
M3. [RW | | Link list done interrupt enable 
[Franson done erp enable | 
|] — (RW [fbO | Fragment done interrupt enable. 


Note: 


6.5.2.5.3.13 FULL СНМ SRC ADDR 


Description: 
Offset Address: 0x1010 
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Field Name Type | Reset | Description 
Value 


CHN SRC ADDR [31:0] Channel Source Address 


Note: 
6.5.2.5.3.14 FULL CHN DEST ADDR 
Description: 
m LEER IU 
Value 


CHN DEST ADDR [31:0] Channel Destination Address 


Note: 


6.5.2.5.3.15 FULL CHN FRAG LEN 
Description: 


Offset Address: 0x1018 


Field Name Type | Reset | Description 
Value 


SRC SIZE [31:30] | RW 2'bx Source AHB Size. 
200 : Byte; 
201 : Half Word 
2'b10 : Word 
2611 : DWord. 

DEST SIZE [29:28] | RW 2'bx Destination AHB Size. 
2'500 : Byte; 
201 : Half Word 
2'b10 : Word 
2611 : DWord. 


SWT MODE [27:26] | RW 2'bx Data Switch mode selection. 
2'b00 : ABCD => ABCD; 
2501 : ABCD => DCBA 
2010 : ABCD => BADC; 
2011 : ABCD => CDAB 
REQ MODE [25:24] | RW 2'bx Request mode, For Full DMA channel: 
2’b00 : Fragment; 
2'b01 : Block; 
2'b10 : Transaction; 
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Г р S 


ADDR_WRAP_SEL [23] ul 


АРОН. WRAP. EN [22] | 


ADDR_FIX_SEL [21] 


ADDR_FIX_EN [20] 


LLIST_END [19] 


ВЕК LEN ВЕС Н [18:17] 


FRG_LEN [16:0] 


Note: 
6.5.2.5.3.16 FULL CHN BLK LEN 


Description: 


Offset Address: 0x101c 


Selection of the side using Address wrap mode. 
0 : Address wrap on Source. 

1 : Address wrap on Destination. 

Only one side of a DMA channel can activate 
address-wrapping mode at a time. 


Active High enable Address-wrapping for ring 
buffer. The next address of DMA jumps to 

"WRAP START ADDR" address when the current 
address matches ^WRAP END ADDR" address: 


0 : Disable address wrap mode. 

1 : Enable address wrap mode. 

"WRAP START ADDR" and "WRAP END ADDR" 
would be used to limit the address space of either 
Source or Destination. 

Selection of the side using Address Fix mode. 

0 : Address Fix on Source. 

1 : Address Fix on Destination. 

Only one side of a DMA channel can activate 
address- Fix mode at a time. 

Address Fix Enable: 

0 : Disable Address Fix mode. 

1 : Enable Address Fix mode. 


Active High would make address fixed within the 
fragment, while FRAG STEP" and "BLK STEP" 
would be applied to address after fragment done; 


Link list end flag. Active only when *"LLIST EN" 
asserted. 


Block counter[16:15], update after each fragment 
done; 

Note: Normally configured to 2’b0. Only to be 
configured other value during state retention after 
wake up 


Fragment Length, with byte unit. (Max 128K-1 


bytes) 


Field Name Type | Reset | Description 
Value 
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BLK LEN REC L [31:17] | RW 15'bx | Block counter[14:0], update after each fragment 
done; 
Note: Normally configured to 15’b0. Only to be 
configured other value during state retention after 
wake up 


BLK LEN [16:0] Block Length, with byte unit. (Max 128K-1 bytes) 


Note: 


6.5.2.5.3.17 FULL CHN TRSC LEN 


Description: 


Offset Address: 0x1020 


Field Name Type | Reset | Description 
Value 

list node int en [31] RW 1'bO 1: enable int of current list node; 

0: int of current list node decided by 

FULL CHN INT.CHN LLIST INT EN 
list node int type [30:28] | RW 3'р0 [28] int enable of type of frag; 

[29]: int enable of type of blk; 

[30]: int enable of type of trsc; 


TRSC LEN [27:0] Transaction Length, with byte unit. (Max 256M-1 
bytes) 


Note: 


6.5.2.5.3.18 FULL CHN TRSF STEP 


Description: 


Offset Address: 0x1024 


Field Name Type | Reset | Description 
Value 


DEST TRSF. STEP [31:16] Channel Source side transfer step, with byte unit. 


SRC TRSF STEP [15:0] Channel destination side transfer step, with byte 
unit. 


Note: 


6.5.2.5.3.19 FULL CHN WRAP PTR 
Description: 
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Offset Address: 0x1028 


Field Name Type | Reset | Description 
Value 


СНМ SRC ADDR[35:32] | [31:28] | RW | ‘bo | Chn source address high 4bits 


WRAP_PTR [27:0] RW 28'bx | Wrap jump pointer address. 
Once the transfer address reaches WPPT, the 
next address jumps to the WPTO address after 
completing the WPPT data transfer. 


Note: 


6.5.2.5.3.20 FULL_CHN_WRAP_TO 


Description: 


Offset Address: 0x102c 


Field Name Type | Reset | Description 
Value 


CHN DEST ADDR[35:32] | [31:28] | RW |750: | Chn Destination address high 4bits 


WRAP TO [27:0] RW 28'bx | Wrap jump-to address. 
Once the transfer address reaches WPPT, the 
next address jumps to the WPTO address after 
completing the WPPT data transfer. 


Note: 


6.5.2.5.3.21 FULL СНМ LLIST РТВ 


Description: 


Offset Address: 0x1030 


Field Name Type | Reset | Description 
Value 
LLIST. РТВ [31:0] Link List pointer. Must DWord align. 


Note: 


6.5.2.5.3.22 FULL CHN FRAG STEP 


Description: 


Offset Address: 0x1034 
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DEST_FRAG_STEP [31:16] Channel Destination side transfer step. With byte 
unit. 


SRC_FRAG_STEP [15:0] Channel Source side transfer step. With byte unit. 


Note: 


6.5.2.5.3.23 FULL_CHN_SRC_BLK_STEP 


Description: 


Offset Address: 0x1038 


Field Name Type | Reset | Description 
Value 
LLIST_PTR[35:32] [31:28] Link List pointer high 4bits 
СНМ SRC ВІК STEP (27:01 Channel Source block step. With byte unit. 


Note: 


6.5.2.5.3.24 FULL_CHN_DEST_BLK_STEP 


Description: 


Offset Address: 0x103c 


Field Name Type | Reset | Description 
Value 
— — i hae eo ја 
СНМ DEST BLK STEP | [27:0] Channel Destination block step. With byte unit. 


Note: 


6.5.2.5.3.25 REQ1 CID 


Description: 


Offset Address: 0x2000 


Field Name Type | Reset | Description 
Value 


атар RW | 260 [Reserved __ || 


REQ1 CID [5:0] KAA REQ1 Channel Identified Number. Value from 1 to 
32 
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6.5.2.6 Application Notes 


10. 


6.6 


In Standard Channel, "frag len" would be larger or smaller or equal to “ЫК Іеп”, and 
“Ык len" would be updated after each "frag len" completed. "blk cnt" would be no longer 
exists. “Ык len rec Һ/” not available in Standard Channel. 


. In Full Channel, "Frag len", “ЫК len" and *trsc len" would be any relationship of size. 


“Ык len" would not be updated after "frag len" completed and “ЫК len rec ПИ" would be 
updated. 


. In Standard Channel, no-support 8G address space 


. In FULL Channel, support 64G address space, but the llist ptr can't cross the 4G 


boundary. 


. Dma 64b top uses 64bits axi bus. 


. When src/dst data size equal 2’b01,the all addr/step/length/wrap addr to/ptr should be 


half-word align. 


. When src/dst data size equal 2'b10,the all addr/step/length/wrap addr to/ptr should be 


word align. 


. When swt mode !=2’b00, or data format is big-endian, the all address and length should 


be word align. 


Link list pointer should be DWORD align. 


AXI Bus Monitor 


In AP System, there are 4 AXI bus monitors for masters located on main matrix. The AXI 


channel should be configed by DJTAG, reference to DJTAG chapter 
Bus monitors shows as below: 


| Мо. | Monitor object Bus type 


6.6.1 Overview 


Bus monitor could monitor the bus access on the АХ! interface and provide the interrupts 
when a target reading from or writing to a target address/data. Only CHN_INT register (0x00) 
could be cleared after reset. 
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6.6.2 Features 
АХ! bus monitor supports the following features: 


e ММА configured JTAG interface: 
» total 33 JTAG chains, one configure register is a JTAG chain; 
>  JTAG instruction 8'h08 ~ 8'h28 corresponding to the configure register addressed 
0x0000 ~ 0x0078. For example, instruction 8'h08 is the configure register 
СНМ INT(address 0x0000). 
Support command/data/response channel mismatch status; 
Support each channel valid/ready mismatch status; 
Support AMBA AXI bus Read and Write monitoring 
Support AXI byte/half-word/word access monitoring; 
Support AXI ID monitoring; 
Support AXI USER monitoring; 
Support AXI burst type monitoring; 
Support AXI burst length monitoring; 
Support AXI WSTRB monitoring 
Support AXI 32/64/128-bit data bus monitoring, by 32/64/128-bit data mask; 
Support AXI 32-64bit address space monitoring, for any address between minimal and 
maximum setting; 
Support interrupt raw/mask status and interrupt enable; 
Support triggered ADDR/DATA/SIZE/BURST/LEN/ID/WSTRB/USER status; 
Support match command counter up to 8 groups, use parameter BW CNT EN to open 
this function, it is only used in DDR interface. 


6.6.3 Signal Description 


There are two main interfaces in the design. One is the JTAG interface to set the configure register 
values, the other is the monitored AXI interface. There is only one reset input signal, which is JTAG reset 
input signal "trstl". It is asynchronous low active reset. The AXI interface domain reset signal is 
synchronized from JTAG reset. 


The "int req busmon" signal indicates that there is a interrupt from the monitor module. 
The "bus busy" signal indicates that the monitored AXI bus is busy ог not in a set time. 
There are four parameters to set when integration this design in system: 
e DATA PEN sets the data width of the AXI interface, the value can be set is 32, 64 or 


е ІП WIDTH зе ће ID width of the AXI interface, the value can be set is from 1 to 32. 


е  ADDR WIDTH зе ће address width of the AXI interface, the value can be set is from 
32 to 64. 

€ AXIS EN set the AXI interface is AXIS specification or АХІ4 specification, the value can 
be set is 1(AXI3) ог O(AXI4). The difference between AXIS and АХІ4 is about the WID 
signal. 


6.6.4 Function Description 


When the monitored AXI address or data matched to the set value of configure register, and the interrupt 
is enabled, the interrupt signal (int req busmon) will assert. Then you can read the configure register 
0x0058 ~ 0x0074 to get the information about the matched transfer. 


When there is no transaction іп the set cycles (0х0054, МОМ TRANS LEN), and the 
BUS BUSY DET EN (СНМ МТ, bit[1]) is set to 1, the output signal bus busy will be low to indicate the 
bus is idle in the setting length, else it will be high. 
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If the bus transaction is hanged, you can read the configuration register BUS STATUS (0x0078) to get 
more information to debug. 


6.6.5 Control Registers 


6.6.5.1 Control Register Address Map 


Offset JTAG À . ЖЕ 
Register Мате Register Description 

0x0000 8108 CHN INT Channel interrupt configure. 

0x0004 8'h09 CHN CFG AXI feature configure 


AXI ID monitoring, please refer to AXI 
for th | f ID. 
0x0008 ВЋОА | ID_CFG spec for the тац о 
This register is used when 
CHN CFG.ID EN is set. 
; Minimum address low 32-bit for 


ADDR MIN H32 
А m s Mini high 32-bit f 
0x0010 8'h0C | (Reserved for 32 bit AXI чьи а 
address bus) | 
0х0014 8'hOD ADDR MAX 2: low 32-bit for 


ADDR MAX H32 
| и“ a Maxi high 32-bit f 
0x0018 8'hOE | (Reserved for 32 bit AXI По Па 
address bus) | 
0х001С ВНОЕ | ADDR_MASK 117. 32-bit mask for 


ADDR_MASK_H32 
, @ = Address high 32-bit mask for 
0x0020 8'10 — | (Reserved for 32 bit АХ! | monitoring. 
address bus) | 


0х0024 8111 DATA MIN 132 Minimum data for monitoring, [31:0] 


DATA MIN H32 

0x0028 8'h12 (Reserved for 32 bit AXI Minimum data for monitoring, [63:32] 
data bus) 
DATA MIN EXT L32 

0x002C 8'h13 (Reserved for 32 or 64 bit Minimum data for monitoring, [95:64] 
AXI data bus) 
DATA MIN EXT H32 

0x0030 8'h14 (Reserved for 32 or 64 bit Minimum data for monitoring, [127:96] 
AXI data bus) 


0x0034 8115 DATA МАХ 132 Maximum data for monitoring, [31:0] 
0x0038 8716 DATA_MAX_H32 Maximum data for monitoring, [63:32] 
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Offset JTAG : : ENS 
Address Instr Num Register Name Register Description 
(Reserved for 32 bit AXI 

data bus) 


DATA_MAX_EXT_L32 
0x003C 8'h17 (Reserved for 32 or 64 bit Maximum data for monitoring, [95:64] 
AXI data bus) 
DATA MAX EXT H32 | од 
0x0040 8'h18 | (Reserved for 32 or 64 bit 1 отец 
АХІ data bus) 


0x0044 8119 DATA_MASK_L32 Data mask for monitoring, [31:0] 


DATA_MASK_H32 

0x0048 8'h1A (Reserved for 32 bit AXI Data mask for monitoring, [63:32] 
data bus) 
DATA MASK EXT L32 

0x004C 8'h1B (Reserved for 32 or 64 bit Data mask for monitoring, [95:64] 
AXI data bus) 
DATA MASK EXT H32 

0x0050 8'h1C (Reserved for 32- or 64 bit | Data mask for monitoring, [127:96] 
AXI data bus) 


The count length to monitor the bus 

0x0054 8'h1D МОМ TRANS LEN transaction. If no transaction in the | 
counted cycle, the bus busy signal will 
de-assert. 


0x0058 8'h1E MATCH 10 Matched ID when triggered interrupt 


Matched address low 32-bit which 
triggered interrupt. 

BUFFER EN mode: Reading this 

0x005C g'h1F MATCH ADDR register will decrease buffer index by 
= 1, this behavior means that the 

MATCH_ADDR, MATCH_CMD, 
MATCH_ID will change to the last 
record after reading this register. 


MATCH_ADDR_H32 
, Д сИ Matched address high 32-bit which 
0x0060 820 (Reserved for 32 bit АХ! triggered interrupt 
address bus) | 
0х0064 8'h21 MATCH СМО о. command which triggered 


Matched data which triggered 
interrupt, [31:0] 

0x0068 8'h22 MATCH DATA L32 BUFFER EN mode: Reading this 
register will decrease buffer index by 
1, this behavior means that the 
MATCH DATA L32, 
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Offset JTAG , Е Ета 
Register Мате Register Description 


MATCH DATA H32, 
MATCH DATA EXT L32, 
MATCH DATA EXT H32 will change 
to the last record after reading this 
register. 
MATCH DATA H32 
, B A Matched data which triggered 
0х006С 823 (Reserved for 32 bit АХ! interrupt [63:32] 99 
data bus) | 
MATCH_DATA_EXT_L32 
, 7 nde: Match hich tri 
0x0070 8'h24 | (Reserved for 32 or 64 bit ње een ich 33 
AXI data bus) a 


MATCH: DATA: EXT Ha Matched data which triggered 
0x0074 825 (Reserved for 32 or 64 bit | interrupt, [127:96] ы 
АХ! data bus) | 
| АХ! bus status, VALID/READY signals 
0x0078 826 BUS_STATUS of all 5 АХ! channels, and mismatch. 


АХ! USER bit monitoring; please refer 
to АХ! spec for the meaning of USER. 
А This register is used when 

00076 аат. ea USER_CFG.USER_EN is set. 
This only valid for command 
ARUSER/AWUSER match. 
Matched USER when triggered 
interrupts. 

0x0080 828 MATCH_USER Matched USER is valid for 
ARUSER/AWUSER/WUSER, there is 
no RUSER and BUSER. 


0x0084 8h29 CNT ID CFGO Count the command ID configure for 
group 0 
| Count command, such аз AXLEN, 
ООВ JU CNT EMD UFGO AXSIZE, configure for group 0 
0x008C 8'h2B СМТ 10 CFG1 Count the command ID configure for 
group 1 
; Count command, such as AXLEN, 
SATUS өнер CNT OMD LEGI AXSIZE, configure for group 1 
0x0094 8'h2D CNT ID CFG2 Count the command ID configure for 
group 2 
; Count command, such as AXLEN, 
90098 Е ONT SMD UFGA AXSIZE, configure for group 2 
0x009C 8'h2F CNT_ID_CFG3 1. 7 command ID configure for 
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Offset JTAG : : RS 
Register Name Register Description 
; Count command, such as AXLEN, 
ы нр О МЕЕ AXSIZE, configure for group 3 
0х00А4 8'h31 CNT ID CFG4 Count the command ID configure for 
group 4 
р Count command, such аз AXLEN, 
UXDUAD Pha CNT MESES AXSIZE, configure for group 4 
0x00AC 8'h33 CNT ID CFG5 Count the command ID configure for 
group 5 
Р Count command, such as AXLEN, 
00080 а МТ ЫМ РРА AXSIZE, configure for group 5 
0x00B4 835 CNT ID CFG6 Count the command ID configure for 
group 6 
| Count command, such as AXLEN, 
ы ӘЖЕ НАБИЕВ AXSIZE, configure for group 6 
0х00ВС 8'h37 СМТ ID CFG7 Count the command ID configure for 
group 7 
Р Count command, such as AXLEN, 
ООН» Smag CNT -OND орви AXSIZE, configure for group 7 
0x00C4 8'h39 COUNTO The command counter for groupO 
0x00C8 8'h3A COUNT1 The command counter for group 
0x00CC 8'h3B COUNT2 The command counter for group2 
0х0000 8'h3C COUNTS The command counter for group3 
0х0004 8130 COUNT4 The command counter for group4 
0х0008 8'h3bE СОЏМТ5 The command counter for дгоир5 


0x00DC 8'h3F COUNT6 The command counter for group6 
ОхООЕО 8140 COUNT7 The command counter for group7 


6.6.5.2 Register Descriptions 
6.6.5.2.1 СНМ INT 


Description: 
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Instr: 8'108 . (Reset to 0000_0000) CHN_INT 


| Bt |з1 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 |19 | 16 | 17/16, 


Ше 
ME TI Reserved 
Tar 
шыш ___ 


| Туре | 


Field Мате Туре | Reset | Description 
Value 
INT_MASK_STATUS [31] 1'bO Interrupt Mask status and should be cleared 
by asserting INT CLR; Only would be active 
when INT EN active high. 


INT RAW STATUS [30] 1°50 Interrupt raw status and should be cleared by 
asserting INT_CLR; 

INT_CLR [29] WO |750 Writing “0” and then writing “1” to this bit will 
clear the interrupt raw status, and clear the 
performance counters.s 

INT_EN [28] RW 10 И : Ву default, disable busmon interrupt; 

: Enable busmon LR сең 


BW :— ENABLE TBO Ce counter enable indication, it uses 
parameter to enable bandwidth counter. 
1: the bandwidth counter is enabled in the 
RTL; 
0: the bandwidth counter is disabled in the 
RTL. 

BUS BUSY DET ЕМ Bus busy detect enable signal 
1: enable detect, if there is no transaction 
during the set detect length, the busy output 
signal will be low; else busy signal will be 
high; 
0: disable detect busy. 


CHN EN RW 150 Channel enable: 
0: by default, disable bus monitor; 
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6.6.5.2.2 СНМ СЕС 


Description: 


Lm [э [о [o [o [2 | [=] и] » | e| 8 [9 | s [e [т [6] 


BUR 
ы ШЕШ (ЕМ СЕС Б aa ЧЕ СЕ SIZE_CFG SEN WSTRB_CFG_EXT 


LEN_CFG [31:28] | RW 5 АХІ burst length monitoring, please refer to АХІ 
spec for the meaning of LEN. 


If АХІ4 use 8-bit LEN, this is the low 4-bit. 


[27] | AXI burst length monitoring enable 
0: Disable ALEN monitoring 
0: Enable ALEN monitoring 


BURST_CFG [26:25] | RW { АХ! BURST monitoring: 
2’b00 : Fixed 
2'b01 : INCR; 
2'b10 : WRAP; 
2011 : Reserved 
BURST EN [24] RW ! HBURST type monitoring enable: 
0 : Disable BURST monitoring; 
1 : Enable BURST monitoring; 


SIZE_CFG [23:21] | RW | АХ! SIZE monitoring: 
000: Byte; 
001: Half-word; 
010: Word; 
011: Double Word; 


Spreadtrum Communications, Inc., Confidential and Proprietary 1313 of 2330 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


КЕЗ SPREADTRUM SC9853I-IA Device Specification 
SIZE_EN [20] RW 1'bO AXI SIZE monitoring enable; 
0 : Disable ASIZE monitoring; 
1 : Enable ASIZE monitoring; 
WSTRB CFG EXT [19:12] | RW 8'hO AXI WSTRB monitoring 128bit extension. This is 
compared internally with WSTRB[15:8] for 128bit 
WDATA bus. please refer to AXI spec for the 
meaning of WSTRB 


WSTRB CFG [11:4] RW 8'hO AXI WSTRB monitoring, please refer to AXI spec 
for the meaning of WSTRB 


ID EN AXI ID monitoring enable 
STRB EN AXI WSTRB monitoring enable 


WRITE CFG [1] RW 1'bO Monitor read or WRITE: 
0 : monitor read transaction, include command 
and data; 
1: monitor write transaction, include command 
and data; 
WRITE EN RW 1'bO WRITE type monitoring enable; 
0 : Monitor both read and write 
1 : Monitor read or write according to 
WRITE CFG 
CAUTION: The monitor cannot monitor read 
data channel and write data channel 
simultaneously. When this bit is set to 0, 
WRITE СЕС is still used to decide which data 
channel will be monitored. 


6.6.5.2.3 ID CFG 


Description: 
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Instr: 8’h0a . (Reset to 0000_0000) 


НЕТ: cr 
| Bit_| a1 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 16 | 17 | 16 | 


Ра 
Reserved LEN_CFG_EXT ID_CFG 


ВЕСТИ ПАПЕ БА Е ЕП ae С БС ЗВ eee 
————— 


ID CFG 


Field Name Type | Reset | Description 
Value 


[  mes[m [m јама — 

ADDR EXC EN [28] RW 1'bO Address Exclude Enable, Active High means 
monitoring the address smaller than ADDR MIN 
and larger than ADD MAX; 

LEN CFG EXT [27:24] | RW AXI burst length monitoring, please refer to AXI 
spec for the meaning of LEN. 
If АХІ4 use 8-bit LEN, this is the high 4-bit. 


ID CFG [23: 0] RW 24'h0 | AXI ID monitoring. Bit[ID WIDTH-1: 0] is for ID 
comparison, while the rest bits are reserved and 
are read as 0. The ID WIDTH should not be 
greater than 24. 

This register is used when CHN CFG.ID EN is 
set. 


6.6.5.24 ADDR MIN 


Description: 
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. (Reset to 0000 0000) ADDR MIN 


LIN 
| Bw [зт | 30 | 20 [28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | № | 18 | 17 | 16 
ме[ан 


ADDR_MIN 


ADDR_MIN 


м 
mp [о [о PP PPP PP СС Г Г Г 


Field Name Type | Reset | Description 
Value 


ADDR_MIN [31: 0] RW 3210 | AHB minimal address for monitoring; 
Any access between Max and Min address space 
may trigger interrupt; 


БЕБЕ ПА ЗЕ ЕЕ С as ESI ST ПОЗА 


6.6.5.25 ADDR_MIN_H32 


Description: 


теве Јемен БЕСТІ 
ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 
C 


ADDR_MIN_H32 


CO PPP СО СО СЗ С С С | 
ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕНЕНЕЛЕНЕНЕНЕНЕНЕНЕН 


ADDR_MIN_H32 


Field Name Type | Reset | Description 
Value 
ADDR_MIN_H32 [31: 0] RW 32740 | AHB minimal address high 32-bit for monitoring; 
Any access between Max and Min address space 
may trigger interrupt; 
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6.6.5.2.6 ADDR_MAX 


Description: 


Instr: 8’h0d . (Reset to 0000_0000) ADDR_MAX 


| pw [зт | 30 | 20 [28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | №9 | 16 | 17 | 16 
ме[ан 


ADDR МАХ 


Field Name Type | Reset | Description 
Value 
ADDR_MAX [31: 0] RW 32'h0 | AHB maxium address for monitoring; 
Any access between Max and Min address space 
may trigger interrupt; 


6.6.5.27 ADDR MAX H32 


Description: 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛ 
C 


ADDR_MAX_H32 


ADDR_MAX_H32 


 ЖЕЛЕЗЕЛЕ ЕЕ но e Це es ЕИ ЕС о 
C: o 


Т 
ГІ ЕЕ T PPP PPP С С С С СЗО С С 


Field Name Type | Reset Во | 
Value 
ADDR_MAX_H32 [31: 0] RW 32010 | AHB maximum address == 32-р Тог 
monitoring; 
Any access between Max and Min address space 
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Е [тау9де interrupts | 


6.6.5.28 ADDR MASK 


Description: 


сен Гео  [ — ^ооямлк, 
ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕДЕ 
ата | SSCS 


ADDR_MASK 


м 


ЕС СС е уз ee 
(г ИВ ТЕН СӘН CO FCR ГЕ ССО eee 
Ж ЕЛ ЕЛЕ Е ЕЗ ЕЕС Е Е ЕСА ЕС ЕЕ ПА 


| Мате | ADDR_MASK 
Type 


Field Name Type | Reset | Description 
Value 
ADDR_MASK [31: 0] RW 32’hO | Address mask, active high makes the address of 
corresponding bits to be masked, and ignored 
during comparison. 


6.6.5.2.9 ADDR_MASK_H32 


Description: 


ыста [aaoo жоямыз 
ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕДЕ 
C 


ADDR_MASK_H32 


м 


с ee 
OAA 
en gre rosas ЕС rel С С ЕИ Ka HR 


ADDR MASK H32 


Pune | 
Preset |: [* | 
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Field Name Type | Reset | Description 
Value 


ADDR_MASK_H32 [31: 0] RW з2'һ0 | AHB minimal address for monitoring; 
Any access between Max and Min address space 
may trigger interrupt; 


6.6.5.2.10 DATA_MIN_L32 


Description: 


meer бон [| мм] 
Lm [э [о | [ж [з [2 [5 [и | Se [ж [19 [в [зт [6] 
C 


DATA_MIN_L32 


Field Name Type | Reset | Description 
Value 
DATA_MIN_L32 [31:0] | RW 32ћ0 | AXI minimal DATA for monitoring, bit[31:0]. 
Any access between Max and Min data space 
may trigger interrupt; 


6.6.5.2.11 DATA MIN H32 


Description: 
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LINENEICTIODONE E 
ЕСЕЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕІ 
пате | кн 


DATA_MIN_H32 


DATA_MIN_H32 


" 
mp [о T T [> 


ERE ЈА РН ЕВ EI NI 
мен” IER. - 
Value 


DATA MIN H32 [31:0] | RW 32ћ0 | AXI minimal DATA for monitoring, bit[63:32], used 
when data width is 128 or 64 bits. 
Any access between Max and Min data space 
may trigger interrupt; 


ВЕСТ A ВЕ S ЕЕ REIP GRIS ESI ЗА Е ДЕА 8700 


6.6.5.2.12 DATA MIN EXT L32 


Description: 


meroma [resono ooo o НС 
в |" [о |» [» [з |» |» [ж [з [= [ж [ш | по [пе [лт [л] 


DATA_MIN_EXT_L32 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕНЕНЕЛЕЛЕНЕНЕНЕНЕНЕН 
name 
Preset [> 


DATA MIN. ЕХТ 132 


СН САННАН И ГАН neg С ТАН Так 
мез. а ИИ 
Value 


DATA_MIN_EXT_L32 | [81:0] | RW 32Һ0 | АХ minimal DATA for monitoring, bit[95:64], used 
when data width is 128-bit. 
Any access between Max and Min data space 
may trigger interrupt; 
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6.6.5.2.13 DATA MIN EXT H32 


Description: 


mersa Јемен Готан етно 
Cm [s [o [2 [зт [ж [5 [и | 82 [5 [ [тә [e [тт |] 


DATA MIN. EXT. H32 


DATA MIN. EXT. H32 


м 
[те р р рр 


Е CAECUM АЗ ЗА ВВ CI CEN 
m p pepr 
Value 


DATA_MIN_ EXT_H32 [31: 0] RW 32’h0 АХ! minimal DATA for monitoring, 
bit[127:96], used when data width is 128-bit. 
Any access between Max and Min data 
space may trigger interrupt; 


ШЕ БЛ ЕЕЕ НИЕ ЧУ Л И К ОБЕД ЕУ 


6.6.5.2.14 DATA_MAX_L32 


Description: 


СИ ЕИ НС 
Lm [s o [m [2] » [5 |o [» [22 Га Гао [19 e v [6] 
пате | SSCS 


DATA_MAX_L32 


" 


СЕС ЕЕ ______-_____- 
ПО а ШІЛ С ГЕ ГЕ ГИН ГЕ ШИГЕ ГЕ ee se Ган ГЕ 
mcer 


DATA MAX 132 


mu: DP T T TF | P P D I TT T T T 


алыш [en [voe [reset [peser —— | 
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ГТ Тер 


DATA МАХ 132 [31: 0] RW 320 | АХ maximum Data for monitoring, bit[31:0] 
Any access between Max and Min Data space 
may trigger interrupt; 


6.6.5.2.15 DATA_MAX_H32 


Description: 


СТИ ЕСТИ НС 
ЕСЕЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕІ 
Dwme| 0 PARURE T 


DATA MAX H32 


ВЕСТИ В ВЕ e ro Fe А 


DATA MAX H32 


p С qoae ПЕТУ ГЕГИ n es] 
== p pepr 
Value 


DATA_MAX_H32 [31: 0] RW 3210 | AXI maximum Data for monitoring, bit[63:32], 
used when data width is 64 or 128 bits. 
Any access between Max and Min Data space 
may trigger interrupt; 


6.6.5.2.16 DATA MAX EXT L32 


Dame. 
LIUM 


Description: 
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ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕНЕЛЕСЕЕЛЕДЕІ 


DATA МАХ EXT 132 


DATA MAX. EXT. 132 


м 
mw T PPP PPP [Г 


ЕСЛИ Е ЗЕ ЕЕ ЕС ЗСЗ S a ЕИ 
[Name | ЕС ЕО 


Field Name Type Reset | Description 
Value 
DATA MAX EXT L32 [31:0] | RW 3270 АХІ maximum Data for monitoring, 
bit[95:64], used when data width is 128- 
bit. 
Any access between Max and Min Data 
space may trigger interrupt; 


6.6.5.2.17 DATA_MAX_EXT_H32 


Description: 


Pen [x [э | о [ж] |» [ж [ж [ж [ж [= [ж |» [тв [тт [| 


DATA MAX EXT H32 
ме  _ _ ______-_____"_"____- | 


DATA MAX. EXT H32 


LIN 


БИ БИШЕ БИІ ЕН СЕ СИЕ ГЕ ја Б 
== p pepe 
Value 


DATA MAX EXT_H32 [31: 0] RW 3270 АХІ maximum Data for monitoring, 
bit[127:96], used when data width is 128- 
bit. 

Any access between Max and Min Data 
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АЕ БЕНЕН НН UU. | 


6.6.5.2.18 DATA_MASK_L32 


Description: 


есте Гент EE 
ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 
C 


DATA MASK L32 


Т 


ЕЕС re 
E ССА ГЕ ГЕ СИ ЗВ В Е Е ЕВ ЗН EUNT 
Ж ЕЛ ЕЛЕ ЕЕ ЕВ ЗЕ В ЕС ЕЕ РЕ ЕС 


| Мате | DATA_MASK_L32 
Type 


Field Name Type | Reset | Description 
Value 
DATA_MASK_L32 [31: 0] RW 32’hO | Data mask, active high makes the data of 
corresponding bits to be masked, and ignored 
during comparison, bit[31:0] 


6.6.5.2.19 DATA_MASK_H32 


Description: 


СТИ ИТТИ 91 
ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 
рока NEN 
reel TP PPP PPP ГЕН ГЕ ГЕНГЕ С С 


aoe ЕЕС САТ СИ ЕСЕ ЕИ СИ ИЕ 


DATA_MASK_H32 


Pune | 
Preset |: [* | 
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Field Name Type | Reset | Description 
Value 


DATA_MASK_H32 [31: 0] RW з2'һ0 | Data mask, active high makes the data of 
corresponding bits to be masked, and ignored 
during comparison, bit[63:32]. 

Used when data width is 64 or 128 bits. 


6.6.5.2.20 DATA_MASK_EXT_L32 


Description: 


. (Reset to 0000_0000) b E. ілі 


teer EEE В Е ЕВЕ ЕВЕ Е es АН 
меу ми _ 


DATA MASK EXT 132 


DATA MASK EXT L32 


ИЕЛ ЕС СС ВС НН СИ EUR CR СЕЕ АП 
[Nme| Важен 


м 


Field Name Type Reset Description 
Value 


DATA MASK EXT L32 [31:0] | RW 32'h0 Data mask, active high makes the 
data of corresponding bits to be 
masked, and ignored during 
comparison, bit[95:64]. 

Used when data width is 128-bit. 


6.6.5.2.21 DATA MASK EXT H32 


Description: 
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DATA MASK . 
. (Reset to 0000 0000) EXT H32 


| Bw [зт | 30 | 29 [28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | № | 18 | 17 | 16 


DATA MASK EXT H32 


ы [рр р р [р р р С С 
ШІЕЕЛЕЛЕЛЕЛЕЛЕЕЕЕЕИЕЛЕНЕЛЕНЕНЕЛЕНЕН 


DATA MASK EXT H32 
Type 


Field Name Type Reset | Description 
Value 


DATA MASK EXT H32 [31:0] | RW 32'h0 Data mask, active high makes the data of 
corresponding bits to be masked, and 
ignored during comparison, bit[127:96]. 
Used when data width is 128-bit. 


6.6.5.2.22 MON TRANS LEN 


Description: 


СТИ ЕТТИ ВИЕ: 
Lm [s [o [o [2 [2 Га Га Газ Га Га [ o] е [лт ое 
C 


MON_TRANS_LEN 


Field Name Type Reset | Description 
Value 


MON_TRANS_LEN [31:0] | RW 3270 Тһе count length to monitor the bus 
transaction. If no transaction in the 
counted cycle, the bus busy signal will 
de-assert. 
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6.6.5.2.23 MATCH ID 


Description: 


. (Reset to 0000 0000) MATCH ID 


[instr Ме | 
| Bw [зт | 30 | 29 [28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | №9 | 18 | 17 | 16 
[Mame м 


MATCH_ID 


MATCH_ID 


о в 
Preset | рр 


Field Name Type | Reset | Description 
Value 
MATCH ID [31: 0] 3270 | AXI transaction ID of the matched transaction. 
The captured ID is located at [ID WIDTH-1: 0] 


Ла |Б | Ее ре а ла E RE В Е ONIS 
шо ан 


6.6.5.2.24 MATCH_ADDR 


Description: 


СИ ЕТТИ 071 
Lm [s [o ав [2 ае [5 Га [ 8] 2 Га [ | 5 [в [т С 
ІГІТІ ми _ 


MATCH_ADDR 
имај _ . _______--- __._- .__.„___-._ 


MATCH_ADDR 
wel o 2.2... 


Eer je fants te ЕС EG FUIT IRE Е АЕ ЗЕВС 
Name] Вато 


Field Name Type | Reset | Description 
Value 
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MATCH_ADDR [31: 0] nem 32'h0 | Captured Address low 32-bit, which triggered 
interrupt. 


6.6.5.2.25 MATCH_ADDR_H32 


Description: 


[тезш [resoa ooo soon | матдә? 
в [э оо 2 [28 [з |» |» [ж [ж [= [ж [ш | по [в [лт [л] 


MATCH_ADDR_H32 
m | пе | па | [пе | | по е [а [т ОСЗ СЗ ОСЗ ОЕ ОЕ [т [е 


MATCH_ADDR_H32 


ров 
reel [о PPP PPP PP PPP С С 58 


Field Name Type | Reset | Description 
Value 
MATCH ADDR H32 | [31: 0] ШЕ 32'h0 | Captured Address high bits, which triggered 
interrupt. 


6.6.5.2.26 MATCH_CMD 


Description: 
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позы: 8124 | . (Reset to 0000 0000) MATCH_CMD 
| Bit |31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


MAT 
Reserved сн. MATCH_SIZE MATCH BU MATCH_LEN_EXT MATCH_LEN 
WRI RST 
ТЕ 


МАТСН_5ТВВ_ЕХТ МАТСН_5ТВВ 


Field Мате Туре | Reset | Description 
Value 


— — — ess | по zo Reson 
MATCH WRITE [29]  |RO | 150 | AXI writeʻof the matched transaction 


MATCH SIZE [28:26] 310 АХІ size[2:0] of the matched transaction 
For 32/64 bit data bus, AWSIZE[2] and 
ARSIZE[2] is not used. When WDATA/RDATA 
width is 128bit, the AWSIZE[2] and ARSIZE[2] is 
used: value 3'b100 indicates 16 bytes in a 
transfer. 

MATCH BURST [25:24] во |2^0 | AXI Burst type of the matched transaction 

MATCH LEN EXT [23:20] 4'hO AXI Burst length of the matched transaction, high 
4-bit for AXIA 

MATCH LEN [19:16] 4'hO AXI Burst length of the matched transaction, low 
4 bit for AXIA 


MATCH STRB EXT | [15:8] 8'hO AXI Write strobe extension for 128bit WDATA bus 
of the matched transaction. 


MATCH STRB [7:0] во |880 | AXI Write strobe of the matched transaction 


6.6.5.2.27 MATCH DATA L32 


Description: 
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LCCENNECTIOLI OMEN E 
ЕСЕЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕІ 


MATCH DATA 132 


MATCH DATA L32 


С ООО eed 
ВА Е ПЕ 8 


ЕШЕНЕНЕЗИЛЕЛЕДЕЛЕНЕЛАЛ 
мен” Ыса o 
Value 


MATCH РАТА 132 | [31:0] [RO | 32'h0 | Captured Data, which triggered interrupt. 


ЕСЛИ ИИ АЕ ИЕ И ЕИ PIRE ПЕТ 
[Name | онаа | 


6.6.5.2.28 MATCH DATA H32 


Description: 


әске енот | 71 
ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕДЕГІ 


MATCH_DATA_H32 
L'IENENENERERERENENENKRERENENENKNKE 
ШІНЕЛЕЛЕЛЕЛЕШЕЛЕНЕНЕЛЕЛЕЛЕНЕНЕНЕНЕН 


MATCH. DATA H32 
Type ___ _ 05000 _ O 


Field Name Type | Reset | Description 
Value 
MATCH DATA H32 | [31:0] per 32'h0 | Captured Data, which triggered interrupt; 
bit[63:32] 


6.6.5.2.29 MATCH DATA EXT L32 


Description: 
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MATCH_DATA_ 
EXT_L32 


| Bw [зт | 30 | 29 [28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | № | 18 | 17 | 16 


MATCH DATA EXT 132 


. (Reset to 0000 0000) 


ЛЛЕНЕНЕНЕНЕНЕНКИКИКЛЕНЕНЕНЕНЕНЕНЕН 
ШЕЕЛЕЛЕЛЕЛЕЛЕІКЕЕИЕЛЕНЕЛЕНЕНЕЛЕНЕН 


| Мате | MATCH DATA EXT 132 
LONE NN 
[Ree | о | o | о | о | о | о | геј гј гј гј гј гј гј гј гј 
m— LEBER 
Value 
me ere mm | адет | 
interrupt; bit[95:64] 


6.6.5.2.30 MATCH DATA EXT H32 


Description: 


MATCH DATA _ 
EXT H32 


| Bw [зт | 30 | 29 [28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | № | 18 | 17 | 16 


. (Reset to 0000 0000) 


MATCH DATA EXT H32 


Cer CERTE ЕИ COR RORIS E CET ИЕН DESCRI ЕИ 
Co 


MATCH_DATA_ EXT_H32 


ров 
везе | Го С ОС СО ОСЗ СО ОС ОС ОС ОС ОС О ОС ОС С 


Field Name Type Reset | Description 
Value 
MATCH DATA EXT H32 | [31: 0] ШЕ 3210 | Captured Data, which triggered interrupt; 
bit[127:96] 
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6.6.5.2.31 BUS_STATUS 


Description: 


. (Reset to 0000_0000) BUS_TATUS 


екот | 
| |з | зо | 29 | 26 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 |17 | 16 


W_C | RC 
= z AW W. ВМ | АВ АМ 
HN. HN. Reserved 


Reserved Fes 


Field Name Type | Reset | Description 
Value 

W CHN MIS [31] 1'bO Write command channel and write response 
channel mismatch status. 

R СНМ MIS [30] 1'bO Read command channel and read data channel 
mismatch status. 

AW MIS [29] 1'bO Write command channel AWVALID and 
AWREADY mismatch status. 

W MIS [28] Тро Write data channel WVALID and WREADY 
mismatch status. 

B MIS [27] 1'bO Write response channel BVALID and BREADY 
mismatch status. 

AR MIS [26] 1'bO Read command channel ARVALID and 
ARREADY mismatch status. 

R MIS [25] 1'bO Read data channel RVALID and RREADY 
mismatch status. 

[ fea [mo [wm 

AWVALID 9 (ВО |150 |AWVALID of write address channel. 

AWREADY | |во |1% | AWREADY of write address channel 

WVALID л (во {ть | WVALID of write data channel 

WREADY в [Ао {ть | WREADY of write data channel 


BVALID 9 (ВО {ть | BVALID of write response channel 
BREADY |4 (во |150 | BREADY of write response channel 
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ARVALID з | RO. {ть | ARVALID of read address channel 
ARREADY е | RO. то | ARREADY of read address channel 


RVALID ІШ [RO |1% | RVALID of read data channel 
RREADY |o) (ВО {ть | RREADY of read data channel 


6.6.5.2.32 USER_CFG 


Description: 


Instr: 8'127 . (Reset to 0000_0000) USER_CFG 


Field Name Type | Reset | Description 
Value 


USER_EN [31] 1hO AXI USER bit (AXUSER) monitoring enable 
0: Disable USER monitoring 
1: Enable USER monitoring 


[ es m реј ———— 


USER CFG [27: 0] RW 28'h0 | AXI USER monitoring. ВОЅЕВ WIDTH-1: 0] is 
for USER comparison, while the rest bits are 
reserved and are read as 0. The USER WIDTH 
should not be greater than 28. 

This register is used to match command when 
USER CFG.USER EN is set to 1. 


6.6.5.2.33 MATCH USER 


Description: 
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ЕСЕЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕНЕЛЕЛЕЛЕЛЕІ 
ата | жен 


MATCH_USER 


РЕПА ЕСЕ POS FR I Saree АЗ ПОЗА 


MATCH_USER 


Dame. 
mp T [о P PT PPP PPP PPP 


Field Name Type | Reset | Description 
Value 
MATCH USER [31: 0] 32Һ0 | AXI transaction USER bit (AxUSER) of the 
matched transaction. The captured command 
USER is located at [USER WIDTH-1: 0]. 


6.6.5.2.34 СМТ ID CFGO 


Description: 


ПЕЛЕ АЕ Ee CE 


ГЕН SIZE | BUR | USE | RW. 
" ST RE це Reserved CNT_ID_CFGO 
ENO NO 


CNT_ID_CFGO 


м 
кен, T: I TF P T T EPP P T [> 


Field Name Type | Reset | Description 
Value 
ID ENO [31] RW ТО Command counter group 0 ID enable. If it is set to 
1, only the AxID matched СМТ ID СЕСО will 
cause the transfer counter add 1. 


LEN_ENO [30] Command counter group 0 LEN enable. If it is set 
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BURST_ENO [28] - 


to 1, only the АХСЕМ matched 
СМТ СМО СЕСО.СМТ LEN СЕСО will cause 
the transfer counter add 1. 


Command counter group 0 SIZE enable. If it is 
set to 1, only the AxSIZE matched 

СМТ CMD CFGO.CNT SIZE CFGO will cause 
the transfer counter add 1. 


ТО Command counter group 0 BURST enable. If it is 
set to 1, only the AXBURST matched 
СМТ СМО CFGO.CNT ВОН5 СЕСО will cause 
the transfer counter add 1. 

ТО Command counter group 0 USER enable. If it is 
set to 1, only the AXUSER matched 


CNT_CMD_CFG0.CNT_USER_CFGO0 will cause 
the transfer counter add 1. 


USER_ENO [27] 
RW_MASKO [26] 
СМТ CMD CFGO.CNT WRITE СЕСО. 


res [23: 7 RW 24'h0 | Command counter group 0 ID configuration. Use 
this ID to match command when ID ЕМО is set to 
1. 


6.6.5.2.35 CNT CMD CFGO 


Command counter group 0 read and write all 
counted if this bit is 1. 

If this bit is set to 0, the write/read command to 
count is depended on 


Description: 
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CNT_USER_CFGO 


Т 


Field Name Type | Reset | Description 
Value 


CNT_CLRO [31] WO Command counterO clear. Writing 1 to this bit will 
clear the COUNTO register. When before you 
enable this command counter, you should writing 
this bit “1” to clear the corresponding counter 
(COUNTO). 

[ 


CNT ENO 30] RW | Command counter 0 enable bit 
0: disable; 
1: enable. 
Command соштего AXxBURST configuration. Use 
this BURST to match command when 
BURST ENO is set to 1. 
Command counterO write transfers configuration. 
1: count write command; 
0: count read command. 
CNT SIZE CFGO у Command counter 0 AxSIZE configure. Use this 


SIZE to match command when SIZE ENO is set 
to 1. 


CNT LEN CFGO j Command counter 0 AxLEN configure. Use this 
LEN to match command when LEN ENO is set to 
1; 


CNT USER CFGO { Command counter 0 AXUSER configure. Use this 
USER to match command when USER ENO is 
set to 1. 


6.6.5.2.36 CNT ID CFG1 
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Description: 


LEER 
[oo [oo [oe Tor [oe Tos [os Ts Га Га Га Pe Te To ја 


LEN | SIZE | BUR | USE 2 
"à ЕМ ST. д З ТИЕ Reserved ID CFG1 
EN1 K1 
Туре | о, | о | те | 


ID_CFG1 


Type 


Field Name Type | Reset | Description 
Value 


| Command counter group 1 ID enable. | | Command counter group 1 ID enable. | ID enable. 


RW MASK1 [26] RW ТО Command counter group 1 read and write all 
counted if this bit is 1. 
[Es [во јао [meme | 
ID CFG1 [23:0] 24ћ0 | Command counter group 1 ID configuration. 


6.6.5.2.37 CNT CMD CFG1 


Description: 
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CNT_SIZE_CFG1 CNT_LEN_CFG1 


CNT_USER_CFG1 


Type 


Field Name Type | Reset | Description 

Value 
CNT CLR1 ІЗІ (ШО то | | Command counter 1 writing 1 clear. | counter 1 | Command counter 1 writing 1 clear. ______| 1 clear. 
CNT_EN_CFG1 E RW ТО Command counter 1 enable bit 

0: disable; 1: enable. 

CNT_BUSRT_CFG1 | [29:28] Command counter 1 AxBURST configure 
CNT_WRITE_CFG1 [27] Command counter 1 write transfer configure 
CNT. SIZE CFG1 [26:24] Command counter 1 AxSIZE configure 


СМТ LEN CFG1 [23:16] Command counter 1 AxLEN configure 
CNT USER СЕО1 [15:0] 16'h0 | Command counter 1 AxUSER configure 


6.6.5.2.38 CNT ID CFG2 


Description: 
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ee ЕЕ 
ее еее ЧЕ ЕЕ с EGER 


IDE LEN | SIZE p BE 
N2 2 zx Reserved ID CFG2 
ENS 
Туре | ЕЛЕЛЕЛІСІСІ:І И о о о = 


ID CFG2 


rem |“ me n, AOS 
Value 


RW MASK2 [26] RW то Command counter group 2 read and write all 
counted if this bit is 1. 
[Es во [me је | 
ID_CFG2 [23:0] 24’hO | Command counter group 2 ID configuration. 


6.6.5.2.39 CNT CMD CFG2 


Description: 
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CNT_SIZE_CFG2 CNT_LEN_CFG2 


CNT_USER_CFG2 


Type 


Field Name Type | Reset | Description 

Value 
CNT_CLR2 ІЗІ |WO то | | Command counter 2 writing 1 clear. = | counter 2 | Command counter 2 writing 1 clear. = | 1 clear. 
СМТ ЕМ СЕС2 E RW ТО Command counter 2 enable bit 

0: disable; 1: enable. 

CNT_BUSRT_CFG2 | [29:28] Command counter 2 AxBURST configure 
CNT_WRITE_CFG2 [27] Command counter 2 write transfer configure 
CNT_SIZE_CFG2 [26:24] Command counter 2 AxSIZE configure 


СМТ LEN CFG2 [23:16] Command counter 2 AxLEN configure 
CNT_USER_CFG2 [15:0] 16ћ0 | Command counter 2 AXUSER configure 


6.6.5.2.40 CNT_ID_CFG3 


Description: 
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LEE 
Eae e e ee 


IDE LEN | SIZE BE 
N3 Fu => Reserved ID_CFG3 
Г 
Туре | ЕЛЕЛЕЛІСІСІ:І Б щш о о о = 


ID_CFG3 


е |“ [Pe Е ее AOS 
Value 


RW_MASK3 [26] RW 1'hO Command counter group 3 read and write all 
counted if this bit is 1. 
[ems RO [mo [Rene —— 
ID CFG3 [23:0] 24’hO | Command counter group З ID configuration. 


6.6.5.2.41 СМТ CMD CFG3 


Description: 
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CNT_SIZE_CFG3 CNT_LEN_CFG3 


CNT_USER_CFG3 


Type 


Field Name Type | Reset | Description 

Value 
CNT_CLR3 ІЗІ |WO то | | Command counter 3 writing 1 clear. | counter 3 | Command counter 3 writing 1 clear. | 1 clear. 
СМТ_ЕМ_СЕОЗ E RW ТО Command counter 3 enable bit 

0: disable; 1: enable. 

CNT_BUSRT_CFG3 [29:28] Command counter 3 AXBURST configure 
CNT_WRITE_CFG3 [27] Command counter 3 write transfer configure 
CNT_SIZE_CFG3 [26:24] Command counter 3 AxSIZE configure 


CNT_LEN_CFG3 [23:16] Command counter 3 AxLEN configure 
CNT USER CFG3  |[15:0] 16'h0 | Command counter 3 AXUSER configure 


6.6.5.2.42 СМТ ID CFG4 


Description: 
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ee ГЕТ 
ee a ЕЕ ЕЕ ЕЕЕ ЕРДЕН) 


IDE LEN | SIZE ре USE 
N4 2 2 Reserved ID CFG4 
SNE 
Туре | ЕЛЕЛЕЛІСІСІ:І щш ооо о = 


ID_CFG4 


"еше |“ a 
Value 


RW_MASK4 [26] RW 1'hO Command counter group 4 read and write all 
counted if this bit is 1. 
[Es [RO [me је | 
ID CFG4 [23:0] 2410 | Command counter group 4 ID configuration. 


6.6.5.2.43 СМТ CMD CFG4 


Description: 
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CNT_SIZE_CFG4 CNT_LEN_CFG4 


CNT_USER_CFG4 


Type 


Field Name Type | Reset | Description 

Value 
CNT_CLR4 ІЗІ |WO то | | Command counter 4 writing 1 сеа. | counter 4 | Command counter 4 writing 1 сеа. | 1 clear. 
CNT EN CFG4 E RW ТО Command counter 4 enable bit 

0: disable; 1: enable. 

CNT_BUSRT_CFG4 | [29:28] Command counter 4 AxBURST configure 
CNT_WRITE_CFG4 [27] Command counter 4 write transfer configure 
CNT_SIZE_CFG4 [26:24] Command counter 4 AxSIZE configure 


CNT_LEN_CFG4 [23:16] Command counter 4 AxLEN configure 
CNT_USER_CFG4 [15:0] 16ћ0 | Command counter 4 AxUSER configure 


6.6.5.2.44 CNT. ID CFG5 


Description: 
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SERE 
ее еее ЕЕ а EGER 


IDE LEN | SIZE pd EE 
N5 = => Reserved ID_CFG5 
ENS 
Туре | ЕЛЕЛЕЛІСІСІ:І щш о о о = 


ID CFG5 


rem |“ re [o 
Value 


RW MASK5 [26] RW то Command counter group 5 read and write all 
counted if this bit is 1. 
ПО ве [me 7] 
ID CFG5 [23:0] 2410 | Command counter group 5 ID configuration. 


6.6.5.2.45 CNT CMD CFG5 


Description: 
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CNT_SIZE_CFG5 CNT LEN CFG5 


CNT USER CFG5 


Type 


Field Name Type | Reset | Description 

Value 
CNT CLR 5 ІЗІ (ШО то | | Соттапа counter 5 writing 1 clear. | counter 5 | Command counter 5 writing 1 clear. | 1 clear. 
СМТ ЕМ СҒО5 E RW ТО Command counter 5 enable bit 

0: disable; 1: enable. 

CNT_BUSRT_CFG5 [29:28] Command counter 5 AXBURST configure 
CNT_WRITE_CFG5 [27] Command counter 5 write transfer configure 
CNT. SIZE CFG5 [26:24] Command counter 5 AxSIZE configure 


CNT LEN CFG5 [23:16] Command counter 5 AxLEN configure 
СМТ USER CFG5 | [15:0] 16'h0 | Command counter 5 AXUSER configure 


6.6.5.2.46 CNT ID CFG6 


Description: 


V0.3 Spreadtrum Communications, Inc., Confidential and Proprietary 1346 of 2330 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


КЕЗ SPREADTRUM | 5С9853ІЧА Device Specification 


DEREN 
БЕДЕР ЕШ ЕЕЕ ЧЕ ЕЕ EE ЕДЕН 


IDE LEN | SIZE a USE 
N6 = = Reserved ID_CFG6 
ENS 
Туре | ЕЛЕЛЕЛІСІСІ:І Б щш о о о NENNEN 


ID_CFG6 


"ше |“ реше. 
Value 


RW_MASK6 [26] RW 1'hO Command counter group 6 read and write all 
counted if this bit is 1. 
[ugs реј 
ID CFG6 [23:0] 24’hO | Command counter group 6 ID configuration. 


6.6.5.2.47 СМТ. СМО CFG6 


Description: 
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CNT_SIZE_CFG6 CNT_LEN_CFG6 


CNT_USER_CFG6 


Type 


Field Name Type | Reset | Description 

Value 
CNT_CLR6 ІЗІ |WO то | | Соттапа counter 6 writing 1 clear. | counter 6 | Command counter 6 writing 1 clear. | 1 clear. 
CNT EN CFG6 E RW ТО Command counter 6 enable bit 

0: disable; 1: enable. 

CNT_BUSRT_CFG6 [29:28] Command counter 6 AXBURST configure 
CNT_WRITE_CFG6 [27] Command counter 6 write transfer configure 
CNT_SIZE_CFG6 [26:24] Command counter 6 AxSIZE configure 


CNT LEN CFG6 [23:16] Command counter 6 AxLEN configure 
СМТ USER CFG6 | [15:0] 16'h0 | Command counter 6 AXUSER configure 


6.6.5.2.48 CNT ID CFG7 


Description: 
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ЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 


IDE LEN | SIZE er RE 
N7 z: EN Ms Reserved ID CFG7 
ENS K7 
Туре | CC шщ оо о о = 


ID CFG7 


em СОБО 
Value 
ee 
enen ва [вм [Two [Commana souner group 7 LEN enano — 
зубе _ [Es [RW [тю [Commana counter group 7 SIZE enable | 
[sumsr ек? Пав RW јо _| Command counter group 7 BURST erans __ 
рекет ет [RW [тю [commana counter group 7 USER enable. | 


RW_MASK7 [26] RW 1'hO Command counter group 7 read and write all 
counted if this bit is 1. 
[Emo [me [Rene | 
ID CFG7 [23:0] 24’hO | Command counter group 7 ID configuration. 


6.6.5.2.49 CNT CMD CFG7 


Description: 
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| Instr: 8h38 |. (Reset to 0000 0000) 
ee Ee 


un 
1. “EN TS Әлі 
CNT_SIZE_CFG7 CNT_LEN_CFG7 


| ee еее. 
ШІНЕЛЕЛЕЛЕЛЕШЕЛЕНЕНЕЛЕЛЕЛЕНЕНЕНЕНЕН 
мапе | CI ОИ 


CNT_USER_CFG7 


Т 
reel PPP PPP С С С са с С си С 


Field Name Type | Reset | Description 
Value 


CNT_CLR7 [31] Command counter 7 writing 1 clear. 


0: disable; 1: enable. 


6.6.5.2.50 COUNTO 


Description: 


. (Reset to 0000 0000) COUNTO 


Instr: 8h39 NA 
Bt |s1 | зо | 29 [28 [27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 16 |17 | 16 | 
м 


COUNTO 


Type 


IET ПИ al Е АЗ ЕС Е СЗ ПЕЕ СЕСИИ СИ 


COUNTO 


Pune | 
О ОО 
Preset [ТР PTT Р С СЕ 
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Field Name Type | Reset | Description 
Value 


COUNTO [31:0] 32'h0 | Command counter 0 for transfer matches the set 
command according to СМТ ID СЕСО and 
CNT CMD CFGO. 


6.6.5.2.51 COUNT1 
Description: 


. (Reset to 0000 0000) COUNT1 


Instr: 8'h3a | || 
Sie = == = с в зз зз ee 
т UNT ë ěžě 


COUNT1 


COUNT1 


ПЕР ЕС А ЗВ ВЕ СЗ Е ЕВЕ Е ВА 


Preset [> 


Field Name Type | Reset | Description 
Value 
COUNT1 [31:0] 32'h0 | Command counter1 for transfer matches the set 
command according to СМТ ID CFG1 and 
CNT CMD СЕСІ. 


6.6.5.2.52 COUNT2 


Description: 
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. (Reset to 0000 0000) COUNT2 


Instr: 8'h3b | 
| Bw [зт зо | 20 [28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | № | 18 | 17 | 16 
Name] ом» (-- 


COUNT2 


ПС А ЕС А ВЕ ЕС [0958 ЕС ИКИ ЕЛ0 8201 
еј "<= "__"_ 


COUNT2 
ЛЕ БЕН С e С ЕН ns ГАН СН e ea 
m F pep o 
Value 
је e Command counter 2 for transfer match the set 
command according to CNT_ID_CFG2 and 
CNT_CMD_CFQ2. 


6.6.5.2.53 COUNT3 


Description: 


. (Reset to 0000 0000) COUNT3 


аи 8'h3e 
Umm rimi m no nominum нии 
= ((ұ 


ef М о 
mp |» [о PPP PPP СО С СЗ С С С | 
ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕНЕНЕЛЕНЕЛЕНЕНЕНЕНЕН 


COUNT3 


COUNTS 
reel PP PPP PPP PPP O 


Field Name Type | Reset | Description 
Value 
СОЏМТЗ [31:0] 32'h0 | Command counter З for transfer match the set 
command according to СМТ ID CFG3 and 
СМТ СМО CFG3. 


6.6.5.2.54 COUNTA 
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Description: 


. (Reset to 0000_0000) COUNT4 


Instr: 8'h3d | 
| Bw [зт | 30 | 20 [28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | t9 | 18 | 17 | 16 
Name] (мәне (| 


COUNT4 


|: [> T T T T PPP PTT T pe 
ШІЕЕКЛЕЛЕЛЕЛЕЛЕЕЕЕЕИЕЛЕНЕЛЕНЕНЕЛЕНЕН 


COUNT4 
mp [о T PPP PEP PPP PPP 


Field Name Type | Reset | Description 
Value 
COUNT4 [31:0] 32'h0 | Command counter 4 for transfer match the set 
command according to СМТ ID CFG4 and 
СМТ CMD CFGA. 


6.6.5.2.55 COUNTS 


Description: 


. (Reset to 0000 0000) СОЏМТ5 


озн: Зо | 
| Bw [зт [30 | 29 [28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | № | 19 | 17 | 16 
Name] МУ мм 


COUNTS 


Field Name Type | Reset | Description 
Value 


СОЏМТ5 [31:0] 32һ0 | Command counter 5 for transfer match the set 
command according to СМТ ID CFG5 and 
CNT CMD CFG5. 
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6.6.5.2.56 COUNT6 


Description: 


. (Reset to 0000_0000) COUNT6 


екот 
| Bw [зт | 30 | 20 | 22 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | № | 18 | 17 | 16 
маам і 


COUNT6 


Field Name Type | Reset | Description 
Value 
COUNT6 [31:0] 32'h0 | Command counter 6 for transfer match the set 
command according to CNT ID CFG6 and 
CNT CMD CFG6. 


6.6.5.2.57 COUNT? 


Description: 


Instr: 8'h40 . (Reset to 0000 0000) COUNT7 


COUNT7 


АСТА Е Е ЕВЕ ERE ПЕЦЕ EUER И 


Peel PP ОО СО СО СО СО СО СО С [1 О 


Field Name Type | Reset | Description 
Value 
COUNT7 [31:0] 32һ0 | Command counter 7 for transfer match the set 
command according to CNT ID CFG7 and 
CNT CMD CFG7. 
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6.6.6 Application Note 


6.6.6.1 Capture Mode 


Тһе busmon is in Capture Mode When CHN INT.CNT EN is set to 1'b1. The capture method is 
described below: 


1» 
e 


2» 


V0.3 


CMD Capture 
Selection between write address channel and read address channel: 


CHN CFG.WRITE EN | CHN CFG.WRITE CFG | Channel 


0 X read and write address channel both. 
1 0 read address channel 
1 1 write address channel 


When LEN EN is set to 0, it means that ЕМ CFG is ignored, so as BURST_EN, SIZE EN, ID EN, 
USER EN. 


The address is hit when the ID CFG.ADDR EXC ЕМ-0: 

=  ADDR ММ: address 8 (CADDR МАК) s ADDR MAX 
€ Address here means AWADDR or ARADDR. 

The address is hit when the ID CFG.ADDR EXC ЕМ-1: 

B  ADDR MAX < address & (~ADDR_MASK) and address & (~ADDR_MASk) < ADDR MIN 
€ Address here means AWADDR or ARADDR. 


DATA Capture 


Selection between write data channel and read data channel (read and write channel cannot monitor 
at the same time): 


CHN CFG.WRITE EN | CHN CFG.WRITE CFG | Channel 


X 0 read data channel 


x 1 write data channel 


When read data channel is selected, CHN CFG.STRB EN апа CHN_CFG.WSTRB_CFG and 
CHN CFG.WSTRB CFG EXT are ignored. 


The read data is hit when 
= DATA MINSRDATA & (-DATA MASK)SDATA МАХ 
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е The write data is hit when both condition below is satisfied: 
B DATA_MINSWDATA а WSTRB EXPAND & (-DATA MASK)sDATA МАХ 


Ф  WSTRB EXPAND = {{8{WSTRB[15]}}, (8BWSTRB[14])), (8|WSTRB[13]]), 
(B|WSTRB[12])), [S|WSTRB[1 11), (8BWSTRB[10]), {8{ WSTRB[9]N, {8{ WSTRB[8]), 
{8{ WSTRB[7]H, {8{ WSTRB[6]}, {8{ WSTRBI5]}}, 181 WSTRB/4]h}, {8{ WSTRBI3]}, 
{8{ WSTRB[2]}, {8{ WSTRB[1]H, {8{ WSTRB[O]]). 


ш (WSTRB ENis set to 0) or (WSTRB == (СНМ CFG.WSTRB CFG EXT, 
СНМ CFG.WSTRB СРО) ) 


6.6.6.2 Command Count Mode 


The bus monitor is in matched command count mode When CNT CMD CFGx.CNT EN CFGxis set to 
1’b1 for corresponding COUNTx. The command match pattern is set in СМТ ID CFGx and 
СМТ CMD CFGx for each group. There are 8 group counters, and all the 8 groups are controlled 
separately. 


Set one group (group0) count as example: 


е = Set which transfer attributes you want: 


> SetONT ID CFGO0 (ID ENDO, SIZE ЕМО, BURST. ЕМО, LEN ENO and BURST ЕМО) to 1 will 
enable the attribute, or set to O will disable. 


> Setthe detailed attribute of СМТ ID/SIZE/BBURST/LEN/USER CFGO0 іп СМТ СМО СЕСО for 
command match. 


> For example, set SIZE ЕМО bit to “1” to enable the AxSIZE match СМТ SIZE CFGO. 


е Set read or write command to match: 


> Count matched write command only: set the СМТ СМО CFGO.CNT WRITE СЕОО to “1” and 
set CNT ID CFGO.CNT RW MASKO to "0"; 


> Count matched read command only: set ће СМТ СМО CFGO.CNT WRITE СЕОО to “0” and 
set СМТ ID CFGO.CNT. RW MASKO to "0"; 


> Count matched read and write command both: whatever value of 
CNT СМО CFGO.CNT WRITE CFGO, but set СМТ ID CFGO.CNT RW MASKO to “1”. 


€ Clear the counter: 
ш Writing “1” to СМТ СМО CFGO.CNT СЕВО to clear COUNTO to “0”. 


€ Count: 
» Write CNT ID CFGO.CNT ENO to *1" to start the counter. 
> If the command matched the property you set, the counter will add 1. 


€ Read the counter value: 


Read the counter value from COUNTO register. 
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6.7 AHB Control Register 


Base Addr Range Addr Map Description 


0х0 Е221 0000-0х0 Е221 ЕЕЕЕ АНВ Control Register 


Base address: 0xE2210000 
Base address(Set Reg): 0xE2211000 
Base address(Clear Reg): 0xE2212000 


[ошл [эе — — ГТЗ 
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6711 АНВ ЕВ 


C [o D [5 [25 [7 [29 2 | 5 [2 [77] 


SDI 

CE O2 

Reserved 0 | E erv erv 32 
ed ed k = КЕ 

Е В 


пре | во СЛЕЛЕЛІСІСЛЕЛІСІІГІ 
seer | seo | 52 [о | | 52 | ose] sc OE 


ЕМ | SDI | SDI | SDI 
R 
= MC 92 Г г “М 
erv erv erv erv E erv 
E B но 
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е$ — Res 
erv erv 


үү 
ем 
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| тре | во | по | по | aw | но | rw | rw | ям | ни | но | aw | по | по | ew | по | по | 


Serr] е | зе [е [е | se | во so [зе] зе [ве] э [зо [зе oe [ве] 


АНВ_ЕВ 


Field Name Type | Set/Clear | Reset Description 
Value 
reserved [31: S/C 
30] 


DAP_EB [29] DAP access AP BUS Enable. Active 
High; 
0: Disable dap access ар bus; 
1: Enable dap access ар bus; 


BUS_ALIGN_DET_EB | [28] bus alige detect Enable. Active High; 
0 : Disable ; 
1: Enable ; 

[27] pti Enable. Active High; 

0: Disable pti; 
1: Enable pti; 

CE_EFS_EB [26] CE EFS Enable. Active High; 
0 : Disable CE EFS; 
1: Enable CE EFS; 


[25] CE1 Enable. Active High; 
0 : Disable Crypto Engine; 
1: Enable Crypto Engine; 


[24] CEO Enable. Active High; 
: : Disable Crypto Engine; 
: Enable Crypto Engine; 


сел Е ЕЈ ен 
ВА ІР ЕВ [22] ССС BIA low power disable 
1: BIA low ae enable 


шы” “г e [вер — 


EMMC 32k ЕВ [20] e power-off detect Enable. Active 
High; 
0 : Disable EMMC power-off detect 
Enable; 
1: Enable EMMC power-off detect 
Enable; 

SDIO2 32k EB ГЕЈ је ја 50102 power-off detect Enable. Active 
High; 
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0 : Disable EMMC power-off detect 
Enable; 


: Enable EMMC power-off detect 


SDIO1 32k EB [18] RW S/C 0х1 
1 


B 


Enable; 

SDIO1 power-off detect Enable. Active 
High; 

0 : Disable EMMC power-off detect 
Enable; 

: Enable EMMC power-off detect 
Enable; 

SDIOO power-off detect Enable. Active 
High; 

0 : Disable EMMC power-off detect 
Enable; 


1: Enable ЕММС power-off detect 
Enable; 


Lese: Шы [юш [б | | ——— — — — — 
Dese: fa је [с fof — — — — — ——3] 
Teema ја mo је fof — — — — — — — 
Lees [у је је [о —] — — — — — —— 


Ки В 


boot rom Enable. Active High; 
0 : Disable rom Controller; 
1: Enable rom Controller; 


кеме — [m o [б Гр | 


| 


EMMC Enable. Active High; 
0 : Disable EMMC Controller; 
: Enable EMMC Controller; 


50102 Enable. Active High; 
: : Disable EMMC Controller; 
: Enable EMMC Controller; 


SDIO1 Enable. Active High; 
0 : Disable EMMC Controller; 
1: Enable EMMC Controller; 
SDIOO Enable. Active High; 
0 : Disable EMMC Controller; 
1: Enable EMMC Controller; 


еле” la је [б р | 


К "геј 


DMA Enable. Active High; 
0 : Disable DMA Controller; 
1: Enable DMA Controller; 


Deme ја јо [б [б heme — | 
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[wei ја јо је [s Rem | 


USB2_EB [2] RW S/C USB2 Enable. Active High; 
0 : Disable 0582 Controller; 
1: Enable 0582 Controller; 


Lue: — [m је [б [о О 
feseves m m фе Гр (| — — — ——] 


6.7.1.2 AHB ВОТ 


ШТИ яна потоиооооооо хант 
ШТИ дно AST SET ане вәтән | 
Геј мента | ане летаа | 
SSI II Oa 


Res | Res | Res тк m 
erv erv erv Reserved 
ed ed ed k s ж 


Type [mo | о | по | пи | ви | и 
Secr [se [se [se [sc | ве | se 


| 


EX oO г 
ser [se [se [se [5s | sc | se [ве] = 


AHB_RST 


Field Name Type | Set/Clear | Reset Description 
Value 


Deme fen [о [sc Гр" 


== сна = на 
Deme: је јо [б jo] SSCS 
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риот [es [m је је |S 


СЕ EFS SOFT RST | [27] RW S/C CE EFS Reset. Active High; 
0: Keep CE EFS іп normal mode; 
1: Reset CE EFS Engine; 
CE1_SOFT_RST [26] RW $/С CE1 Reset. Active High; 
0 : Keep Crypto Engine in normal 
mode; 
1: Reset Crypto Engine; 
CEO SOFT RST [25] RW S/C CEO Reset. Active High; 
0 : Keep Crypto Engine in normal 
mode; 
1 : Reset Crypto Engine; 


rmm IT 
12] 


EMMC SOFT В5Т [11] EMMC Soft Reset. Active High; 
0: Keep ЕММС in normal mode; 
1 : Reset EMMC ; 


SDIO2 SOFT RST [10] 50102 Soft Reset. Active High; 
0 : Keep SDIO2 in normal mode; 
1 : Reset SDIO2; 


SDIO1 SOFT RST SDIO1 Soft Reset. Active High; 
0:Keep SDIO1 in normal mode; 
1 : Reset SDIO1; 


50100 SOFT RST SDIOO Soft Reset. Active High; 
0: Keep SDIOO in normal mode; 
1 : Reset SDIOO; 


Lese: “|” m [б р | ———— — — — —À 
ея [ый јо sc —]9 її — — — — — — 


DMA SOFT RST [5] RW S/C DMA Soft Reset. Active High; 
0 : Keep DMA in normal mode; 
1 : Reset DMA; 


еле” је m [б |р | — — — —3 
Lees [з [mo [б jo | — — — — — — — 
mme ja e о у 


USB2 SOFT RST = USB2 OTG UTMI Soft Reset. Active 
High; 
0 : Keep USB OTG UTMI in normal 
mode; 
1 : Reset USB OTG UTMI; 

[weed o [ю је је | Ss 
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6.7.1.3 AP SYS FORCE SLEEP CFG 


0x00000008 AP SYS FORCE SLEEP CFG(0x00000000) Ре 
AP_SYS_FORCE_SLEEP 
0x00001008 AP_SYS_FORCE_SLEEP_CFG SET “СЕС SET 


АР SYS FORCE SLEEP 
0x00002008 AP SYS FORCE SLEEP CFG CLR СЕС CLR 


ЕЕЕ ЕЛЕЕ ЕЗ ЕЛЕЕ ЕЕЕ ЕЗ 
пате 


Reserved 


E 


æ) e (ГЕСТ 


Set/CIr 


AP SYS FORCE SLEEP CFG 


Field Name Type | Set/Clear | Reset Description 
Value 


Lese: — јаре ре fo | — — _. 
oma ево suce [isi [mw [sc јо | force ama seep mode aciwe rion 
ГАР crm. ОБАВЕ |] [mw [sc — [o — [sssbes pe ой asive nah | 
Deme: [у [m [se о ] ——— —— — ——] 
АР РЕА РАС Он [д [mw [sc [о Џисррирањање _ 
АР гені ғас or [m [mw [sc fo | FovooAP Рена Sep: — — 
Deam sues [ш mv [sc СИ СИ 


6.7.1.4 АР SYS AUTO SLEEP CFG 


0x0000000C AP SYS AUTO SLEEP CFG(0x0000000:) | ^P-SYS-AUTD-SLEEP 


0x0000100C AP SYS AUTO SLEEP CFG SET АР SYS AUTO SLEEP _ 
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ој ү Фе | 


AP_SYS_AUTO_SLEEP_ 
0x0000200C AP_SYS_AUTO_SLEEP_CFG CLR CFG CLR 


Reserved 


Pe | 
| 
EXEREREREREREREREREREREREREREREN 
EJEREIEJERCIEREREREREREREREREREN 


| " 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | ve | 17 | 16] 
Name со Ој 


ET 


AP 
A 
B 
A 
Reserved 


EX а 
зеисе | a OS ЕЕ ЕНЕ 
ES 


AP SYS AUTO SLEEP CFG 


Field Name Type | Set/Clear | Reset Description 
Value 
“е (еше ЕГО 


Sa 
[AP ANB AUTO_GATEEN | [AW [эс [o unused CS 
ағ кис AUTO ате EN |i mw [эс — [or [ormsa — — — — — 


6.7.1.5 HOLDING PEN 


0x00000010 HOLDING РЕМ(ОХАВСООООО) HOLDING PEN 
0x00001010 HOLDING PEN SET HOLDING PEN SET 
0x00002010 HOLDING PEN CLR HOLDING PEN CLR 


| " |з1 | 30 | 20 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
амы 


HOLDING_PEN 


н 
mee] — — — 3 
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Reset [1 [о |" | о |" | | | о | о |" |" | | 


HOLDING_PEN 


ЕТЕ ЕЕ 
LINSEREREREREREREREREREREREREREREN 


| | 
| ви |15 | 14] 1з | 2 | п | пој [в |7 | 6 | 5 | 4|з|2 |!| о] 
| Мате мы | 


HOLDING_PEN 


Field Name Type | Set/Clear Reset Description 
Value 


6.7.1.6 MISC_CKG_EN 


Cen Ги [= [=] [8 [25 | и [а [= [= | » [лә [те [т [15] 
Pe [| 


BUS_CLK_FORCE_ON 


Field Name Type | Set/Clear | Reset Description 
Value 
[wed је [о [56 [o | 
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ee 
[BUS о котос OW [neca [AW [sc [on ИИ 


"еме [m [sm [с 9 |] | 
oe ВЕСИ СЕЗЕ ІЛЕ RR 


6.7.1.7 MISC CFG 


Cen Ги [oo [= [=] or [5 [25 | и [о [= [ | » [лә [те [зт [15] 


Reserved 
ме е 
| eset | of ofJofofojofofeoejofofoefofofofofo 
АМ ЕЛ ША КАКИЕ Т А ЕН ШЫ 


ЕС С 


MISC. CFG 


Field Name Type | Set/Clear | Reset Description 
Value 
м4 ем Е ИИИ 
12] 


cel axcache sel [11] RW NA 0: sel axcache value from glb reg 
1: sel axcache value from ce1 

сед axcache sel [10] 0: sel axcache value from glb reg 
1: с NN axcache value from сед 


эзш [mar [m [ns [ot [ues — — — — — 
Deme: — [ma [m [wm | | — — — —] 
[ию ceo ces [m [mw [na [9 | puto overow siate earmon vaia 


pti fifo overflow state NA pti fifo overflow state: 
0:not overflow 
1:overflow 
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6.7.1.8 PUBO ҒАС LSLP 


ICHEREIEIEIEZEJESEIEIEIEREIEIEREAE] 


meme 


туре POO = 
Sepp | ______________- 56 _____________ ЕТ TU UJ 
Reserved риро frc Гор 


ЕГЕ 
пре | е Еј но 
LI | и о о 2 С Ро о Бро С С 


PUBO_FRC_LSLP 


Field Name Type | Set/Clear | Reset Description 
Value 


Lese: imi [FO је [о 
тыкы С ____ 
fesones Е [ro [se Jo 


риро frc Islp [10: 0] = риро enter light sleep for each 
master ,high active 


6.7.1.9 Reserved Reg 2 


ви [o o [ Гав [5s [55 [2 T T2 [ | » | [18 [15] 


Res 


Reserved 
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ШІНЕЛЕЛЕЛЕЛЕШЕЛЕЛЕЛЕЛЕЛЕЛЕНЕНЕЛЕНЕН 
Deme мно Бо 


| те [m 
| Reset | ШЕ ЕЕ Бе ЕНИ И И ИЕН И ИЕ 


Reserved 


Field Name Type | Set/Clear | Reset Description 
Value 


Leser [эло [а СЕНЕН 
и Е ЧЕГ ТЕШЕ umm ИХ 
жем јето [а ј | | 
ема [roo [no ја ГТ јо 


6.7.1.10 PUBO_FRC_DSLP 


0x00000024 PUBO FRC DSLP(0x00000000) PUBO FRC DSLP 
0x00001024 PUBO FRC DSLP SET PUBO FRC DSLP SET 


| 0х00002024 | PUBO | | PUBO FRC DSLPCLR 0000 DSLP CLR PUBO | | PUBO FRC DSLPCLR | DSLP CLR 


a TESTES ее EI 


ЗЕН 


lc Е 
жеш Ек хш 
| pit | 15 | 1а | 1з | 12 | 1 [10 | о | г | у | 6 | 5 [а 

Reserved pubO frc dslp 


ЕГЕ 
пре | е ү ooo 
LI | и о о о Ро Бор о ОС С С 


PUBO_FRC_DSLP 


Field Name Type | Set/Clear | Reset Description 
Value 


Lue: — meme ЕСО o 
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ШЕ ететі 
шыны [rs ti [ro [s Jo 


pubO frc dslp [10: 0] = рибо enter deep sleep for each 
master,high active 


6.7.1.11 Reserved Reg 3 


ЕЕЕ ЕЕЗ ЕЕЕ ЕЕЕ ЕЕЕ 


Reserved 


Reserved Reserved 


| Name | 
ER оо 
Pest о | о | о | о | о| о | о | о [ооо [о [ооо [о | 


Reserved 


Field Name Type | Set/Clear | Reset Description 
Value 


Lese: ide БЕН ЕНІН ГЕН 
ен | Home еу и 
ее rsa СОЗ a o ООО 
е now о a o ОО 


6.7.1.12 FRC_DOZE 


0х0000002С FRC_DOZE(0x00000000) FRC_DOZE 
0x0000102C FRC_DOZE SET FRC_DOZE SET 
0x0000202C FRC_DOZE CLR FRC_DOZE CLR 


R Е frc doze 
eserved ca do doz 


oze ze 
ee 
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| Reset | о | о | о | о pee] о | о | о о| о | о о | о [o | ој: 
| ви |15 | 14] 1з | 2 | п | пој о [в | 7 | 6 ERERERERERIDI 


frc doze 


еј: |» Го Го о Ро Го ОС ОС ОС о о [а С 


FRC_DOZE 


Field Name Type | Set/Clear | Reset Description 
Value 


[eme [eme реј 


main frc doze = — nic400 main doze mode, high 
active 
asb frc doze [18] RW S/C force async bridge doze mode , high 
active 
[17: 0] ЕБ force master апа slave doze mode.high 
active 


6.7.1.13 50 LPC 


ВЕЗЕ ЕТ ЕРЕ EE seen Ет: 


а | 

қ Не 50 1 

Reserved р үз е 
orc 


EE Te EIE E ари Ел Ел Еа іші 
S SEDI АЕ ЕТЕН ЕИ ИЛ EH E ES ЕЕЕ 


50 1р num 


L'IESERERERERERERERCSEREREREREREREN 


S0 LPC 


Field Name Type | Set/Clear | Reset Description 
Value 


Dee: [вт [n БЕН ЕЛІН ГЕНЕ 
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(nen ЕСЕН ЕНШЕ У] SS aan 


SO lp active sync sel | [18] RW NA 0х1 slaveO Ip active double sync sel: 
0:no double sync 
1:need doubel sync 


SO Ip force [17] Rw |м о | force low power ctrl disable 


50 lp eb [16] RW NA 0х1 enable slaved Ip ctrl: 
0: no Ipc ctrl 
1:Ipc ctrl 


6.71.14 51 ІРС 


0х00003004 $1 LPC(0x00050080) 


S1 LPC 


Field Name Type | Set/Clear | Reset Description 
Value 
reserved [31: NA 
19] 


sí lp active sync sel | [18] RW NA 0х1 slave р active double sync sel: 
0:no double sync 
1:need doubel sync 


s1 lp force [17] Rw |м о | force low power ctrl disable 


51 lp eb [16] RW NA 0х1 enable slave Ip си: 
0: no Ipc ctrl 
1:Ipc ctrl 
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6.7.1.15 S2_LPC 


52 lp num 


RW 


S2 LPC 


Field Name Type | Set/Clear | Reset Description 
Value 
reserved [31: 
191 


52 Ір active sync sel | [18] RW ITE ір active double sync sel: 
0:no double sync 
1:need doubel sync 


s2 lp force [17] | |м о | force low power ctrl disable 


s2 lp eb [16] RW NA 0х1 enable slave2 Ip ctrl: 
0: no Ipc ctrl 
1:Ipc ctrl 


6.7.1.16 S3 LPC 
| 0x0000300C | | | 53 1РС(0х00050080) | | 2 53 1РС(0х00050080) | | зе | LPC 


Б ата [=|] ЗЕ ет 


E 
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53 LPC 


Field Name Type | Set/Clear | Reset Description 
on 
БИЕ 081: 
ek 


s3 lp active sync sel | [18] RW p lp active double sync sel: 
0:no double sync 
1:need doubel sync 


53 Ір force Сл [Rw |NA јо | force low power ctrl disable 


s3 lp eb - 6] RW NA 0х1 enable slaves Ip ctrl: 
0: no Ipc ctrl 
1:Ipc ctrl 


6.7.1.17 S4 LPC 
| 0х00003010 | 54 LPC(0x00050080) | ре | LPC 


ЕТ a ai ана 


4_| : 

А ў 54 | 

Reserved F e 
orc 


a eee 
КС әш ШШЕУЕЗЕЕЛЕВЕШЕНЕНЕДЕЛЕНЕЛ ЕТЕ 


54 Ір num 


eel 5 PPP) ГТ 


54 LPC 
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Field Name Type | Set/Clear | Reset Description 
Value 
reserved [31: МА 
191 


s4_lp_active_sync_sel | [18] RW NA 0х1 slave4 1р active double sync sel: 
О:по double sync 
1:need doubel sync 


S4 Ір force [17] Rw |м о | force low power ctrl disable 


s4 lp eb [16] RW NA 0х1 enable slave4 Ip ctrl: 
0: no Ipc ctrl 
1:Ipc ctrl 


6.7.1.18 S5 LPC 
0x00003014 $5_LPC(0x00050080) 55 [РС 


| в! | st | 30 | 29 [ze | 27 | 26 | 25 | ze | 23 | 22 | 21 | 20 | wo | 18 | 17 | 16 


„и OOO 


_sel 


Field Name Type | Set/Clear | Reset Description 
Value 
reserved [31: 
19] 


55 Гр active sync sel | [18] ПЕНЕН Ір active double sync sel: 
0:no double sync 
1:need doubel sync 


55 Ір force [17] [RW |NA jo | force low power ctrl disable 
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55 lp eb [16] RW NA 0х1 enable slaved Ip ctrl: 
0: no Ipc ctrl 
1:Ipc ctrl 


6.7.1.19 S6_LPC 
| 0х00003018 | 56 LPC(0x00050080) | зе | LPC 


ЕЕЕ ита ере ee 


- и 


| Type | 


56 Ір пит 


RW. 


S6_LPC 


Field Name Type | Set/Clear | Reset Description 
ШШ 


rese [EN ra 
po ra 


s6 lp active sync sel | [18] Ен ШЕ Ей as active double sync sel: 
0:по double sync 
1:need doubel sync 


56 Ір force Сл [Rw [м jo | force low power ctrl disable 


s6 lp eb 2 6] RW NA 0х1 enable slave6 Ip ctrl: 
0: no Ipc ctrl 
1:Ipc ctrl 


6.7.1.20 S7_LPC 


ICHEREIEIEIEZEIEJEIEJEIEREIEIEJEZE] 
[Nome [nec E 
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| ви CE | 1] о] 


57 1р пит 


" 
we TS TS TESTS TS TT 


S7 LPC 


Field Name Type | Set/Clear | Reset Description 
Value 
[oS [31: 
СС: 


57 1р active sync sel | [18] RW === ір active double sync sel: 
О:по double sync 
1:need doubel sync 


57 lp force сл [Rw [м [o | force low power ctrl disable 


s7 lp eb - 6] RW NA 0х1 enable slave7 Ip ctrl: 
0: no Ipc ctrl 
1:Ipc ctrl 


6.7.1.21 USB2 CTRL 


Fw [o 99 [2 9 [7 7o [25 [s [5 T2 T T [ә КА [в 
еј же 


Reserved 
Set/Clr S/C 


ее т С НЯ НЕ oe = 
Reserved Reserved 
NMODE 


iddi E: o9 
UN "i 


"t 
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ша | dow ie 
own 


Ee | Ee EST * T EE E о TEST TT T4 T- 


USB2 CTRL 


Field Name Type | Set/Clear | Reset Description 
о 
reserved (84: $/С 
ЈА 

OTG_SS_SCALEDOWNMODE ГЕ: RW | S/C set otg —— for 

simulation 
m Gl | -- 

iddig sync iddig is synchroized or not: 
1:synchrozied 
0: not synchrozied 


ЕТІС Е [Ww [SOO јат БЕНЕН 
очот јајмје [о ООО 
[usado аас [o ри 


OTG_REMAP RW 5/С 0582 controler remap enable 
1:remap enable 
О:гетар disable 


6.7.1.22 NOC CTRLO 


0x0000302C noc masters qos0(0x00000000) NOC CTRLO 


noc masters 4050 
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Field Name Type | Set/Clear | Reset Description 
Value 


vas [эю [wa р — [use — — — — | 
meos СРЕДЕ [mw [л [o — |е — — — — —] 
mas [эў [л [o — [see — — | 


тёз јевји [ал р — [sser — — | 
(mra ____| пета mw [л [o је | 
meos [пты [mw [а o — [em — — — — — —] 
тоа [тї [m m р [ee | 
толе [вй [mw [л р je | 


6.7.1.23 NOC CTRL1 


е лал 
s T [5 [s [7 [5s [25 2 [5 [2 [| 5 [9 [6 |n 


Res | Res | Res | Res | Res | Res | Res | Res | Res 
Reserved erv erv erv erv erv erv erv erv erv 
ed ed ed ed ed ed ed ed ed 


Reserved Reserved 


noc masters qos1 


Field Name Type |Set/Clear | Reset Description 
Value 


Lese ____| етан ја [9 " 
а ия ee A 
ома је јо [а о SSCS 
ее је јо а 


ема fen јо ја С | 
ема feo јо ја р | | 
ема је јо ја — 9 | | 
ема је јо ја — a — — — — ——3] 
ема _ [m mo [а fof ————— — ——] 
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[теме је СЗО p p ОО 
ІСІНЕН ІСЕР Т: [а [о ООО 


о mm јао a o 
imas fra [m [а [0 [er _ 
тез feo [m а [o ре 


6.7.1.24 NOC CTRL2 


ШІМ ЕЛЕЛЕЛЕЛЕЛЕЗЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕІ 
| Мате | m9_arcache m8_arcache m7 arcache m6 arcache 
Резе | о | о | |" |о |о |" |" EXER |" X0 “| 
ви | 15 | та [аз | 12 | м | о| • је | 7 је | 5 ја | з|2 | 1 [0] 
| Мате | m5_arcache m4_arcache m3_arcache m2_arcache 

| позе | о [о | |" | о |о |" |" | о | о | | 


noc masters arcache 


Field Name Type | Set/Clear | Reset Description 
Value 


тече [эн [WA ја је | 
теа A E a 


6.7.1.25 NOC_CTRL3 


и [o o p » | o [5s [5 T | [и | » о T [7 [15] 


m9 awcache m8 awcache m7 awcache m6 awcache 


V0.3 Spreadtrum Communications, Inc., Confidential and Proprietary 1379 of 2330 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


КЕЗ SPREADTRUM | SC9853I-IA Device Specification 


| позе: | о | о || о | о ооа ШЕН Д 
| ви | 15 | 14 [аз | 2 | п | пој о | е | 7 [е | 5 | 4|з|2 | тој 


| Мате | m5_awcache m4_awcache m3_awcache m2_awcache 


noc masters awcache 


Field Name Type | Set/Clear | Reset Description 
Value 


СИИ ЕЕ С је 
ване (ата СВ [А [з је — —— —— — — —À 
(тт меге азоо СВ [А је је 


6.7.1.26 MAIN LPC 


зарнаа Ене 


- = 


| Туре | 


main Ір num 


MAIN LPC 
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Field Name Type | Set/Clear | Reset Description 
Value 
reserved [31: 
р 


———— — 
mange ЖЕБЕ [пл [me [а fo [man — — — — — — 


6.7.1.27 МО [РС 


Е ана ОЕ Е Е 


| Туре | 


| ви CE | тој 


то р пит 


САНЕ 


MO_LPC 


Field Name Type | Set/Clear | Reset Description 
Value 
reserved [31: 
= 


торек ып [mw [а [Ot [dep | 
тормый У ит [me [а [р — 49 _ 
тор» [пе ја [а реј | 
орлоо [Aw л реј | 


6.7.1.28 M1 LPC 
0x00003064 M1. LPC(0x00050080) 
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Reserved 


Mi_LPC 


Field Name Type | Set/Clear | Reset Description 
Value 
reserved [31: 
= 


— гаган иии 
mewe [um mw [а [o [be | 
mee [пе [w [а [ot [oe SSCS 
menm [soi [AW л реа 


6.7.1.29 M2 | РС 


oe нт 


| Туре | 
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| Резе: | о | о о | о [о [о [о | о |" | о [оо о [о [о [о 


M2_LPC 


Field Name Type | Set/Clear | Reset Description 
Value 
reserved [31: NA 
19] 


тре [хл [mw [а o — [eme | 


6.7.1.30 M3_LPC 


SE nea se 


| Туре | 


| ви |15|14 | 1з | 2 | п | пој о [в | 7 | 6 | 5 | 4|з|2 | 1] о] 


m3 1р num 


вене КЕКИ ОС 5515115 


M3_LPC 


Field Name Type | Set/Clear | Reset Description 
Value 
reserved [31: NA 
19] 


тресе ја [mw [m fo — [ss — — — — — — 


V0.3 Spreadtrum Communications, Inc., Confidential and Proprietary 1383 of 2330 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


КЕЗ SPREADTRUM | 5С9853ІЧА Device Specification 


6.7.1.31 M4 [РС 


ЕТЕ ЕТ ТЕ 


| Туре | 


т4 Ір пит 


ЕГЕ 
ае |1 О ГТ ОС ОС СЗ ГТ ОСЗ СЗ 


M4_LPC 


Field Name Type | Set/Clear | Reset Description 
Value 
reserved [31: МА 
191 
ШЕГЕ 16 
15:0) 


6.7.1.32 M5 LPC 


ран ЛЕЗДЕ тат АЕ рта ен ЛЕ 


P m5 

Reserved i р 
_for 

_eb 
ce 


= 0 = 
EXEREREREREN 


V0.3 Spreadtrum Communications, Inc., Confidential and Proprietary 1384 of 2330 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


КЕЗ SPREADTRUM | 5С9853ІЧА Device Specification 


M5_LPC 


Field Name Type | Set/Clear | Reset Description 
Value 
reserved [31: МА 
191 
m6 Ip eb Ш 
15:0) 


6.7.1.33 M6 [РС 


ШӘЛГЕЗ ee теа 


| Туре | 


ша ЕЯ Fei] s E И oe ea ЕЕ LE eed Ed Ie |4 


m6 1р пит 


ЕСЕН EREREREREREREN 


M6 LPC 


Field Name Type | Set/Clear | Reset Description 
Value 


reserved [31: МА 
191 
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текне [л [AW [w [0 [ww — — — — —] 


6.7.1.34 M7 LPC 


Se ЕРЕ ЕНЕ 


| Туре | 


M7_LPC 


Field Name Type | Set/Clear | Reset Description 
Value 
reserved [31: МА 
191 
me eb D 
15:0) 


6.7.1.35 M8 [РС 


алараа ааа јот БЕТ ет 


тё 
Reserved : 
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ИШ || | 
w) ы С СС 


ева | з| 2 | т| 0 


m8 1р num 


LINSERERERERERERERSERERERERERERES 


M8 LPC 


Field Name Type | Set/Clear | Reset Description 
Value 
reserved [31: NA 
19] 
тӛ ір eb D 
15:0 


6.7.1.36 M9 | РС 


араа a ет 


| Туре | 


m9 1р num 


ае |1 e Ре О ОСЗ 515115 


| ви | 15 | 14 [аз | 2 | п | пој [в [те [е | з|2 | 1] о] 


M9 LPC 


нене  [ en [Tw [Seca mess бен | 
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ваа 


геѕе ра — 
1 = 


| то јр _асвие_вупс_ве! 18] ја ја јо [cet — 


төрле ја [mw [m [о је 


6.71.37 АНВ2АХ! (РС 


C T Do [5 o [2 o 4 [5 [2 T2 [9 [ [76] 


| Туре | 


AHB2AXI LPC 


Field Name Type | Set/Clear | Reset Description 
Value 
reserved [31: МА 
191 


не СЕ [mw [л —[o |аыы | 


0] 


6.7.1.38 ASYNC_BRG_LPC 


0х0000308С ASYNC_BRG_LPC(0x00050080) ASYNC_BRG_LPC 
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[зо | 29 | 28 | 27 | 26 | 25 | 24 | 20 | 19 | 18 | 17 | 16 


ERN 


Ё г ГЕН 
ПС | Е | 2 | о ә о С е | е о е 


async brg lp num 


везе | [о ере Ро Пе а С О ере СЗ С 


ASYNC_BRG_LPC 


Field Name Type | Set/Clear | Reset Description 
ии 
геѕегуеа [31: ШЕН 
= 
async brg lp active sync sel m pe 
async brg lp force = [RW м jo | async bridge 
async brg lp eb [16] async bridge 


0] 


6.7.1.39 ASYNC_BRG_DBGO 


ICHEREIEIEIEZEIEIJEIEJEIEREIJEIEJEAE] 
э М) ә.“ 000000. 


async_brg_dbg 


о | о | о | о | о | о | о НЕШЕ 
ЕСА ВЕН jaja |Пол Е Eee 


async_brg_dbg 
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ASYNC_BRG_DBGO 


Field Name Type | Set/Clear Reset Description 
Value 


async_brg_dbg [31: 0] МА 0хс07с0400 | This reg's value is changed after 
reset,no need to check default value 


6.7.1.40 АЗУМС_ВАС_ОВС1 


m [o op [s [ [o o 74 [5 [2 2 [ 9 o Lo [v [6] 
ер 


Reserved 
ме е 
[Reset | о | о | о | о | о | о | о | о | о | о | о | ојо|ој| о | о] 
ви |15| та | 13 | 12 | file] ге | 7 је [оја [зо | o] 


- - о 


ee оо 
Ей 


АЗУМС_ВАС_ОВС1 


Field Name Type | Set/Clear | Reset Description 
- — 
reserved [31: NA 
1 


async_brg_trans_idle ІІ [RO |м [oxt | async as idle 
async brg axi detector ovfl n eee async bridge over flow 


6.7.1.41 ASYNC BRG CFG 


Сэ [o o [ D T [5s [55 2 [ 5 T2 [т |» о [в [зт [15] 


wel] мо 
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h 


RW RW 


ASYNC_BRG_CFG 


Field Name Type | Set/Clear | Reset Description 
Value 

reserved [31: МА 
30] 
271 

async_brg_ae_aw_ch | [26: RW NA Un-used. 
24] 
21] 


18] 
15] 
12] 


asme mo ao aron [reel [RW [А [o — [ш — — — — — 
“әуе о ава [mo [m [л [о [ш — — — — — 
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6.8 APB Control Register 


Base Addr Range Addr Map Description 


0x0_E7B0_0000~0x0_E7BF_FFFF | AP Clock Control Register 


Base address: 0xE7B00000 
Base address(Set Reg): 0хЕ7В01000 
Base address(Clear Reg): 0хЕ7В02000 


[ошл [Name [ош SS 


6.8.1.1 АРВ EB 


0x00000000 AHB_EB(0x00000000) APB_EB 
0x00001000 AHB_EB SET AHB_EB SET 


0x00002000 AHB_EB CLR AHB_EB CLR 


| ew | st | 30 | 29 [ze | 27 | 26 | 25 | ze | 23 | 22 | 21 | 20 | 19 | re | 17 | 16 


SPI UA UA UA 
7 РТА | ВТ RT2 
Reserved ЗЕ ка Е E E 
B E p p E 
= В В В 
в 


ee ee ne 


m $ 12C 12C 12C 12C 12C SPI | SPI | SPI is ps = ps SIM 
5 | x 4 | al 2 ч 1 А 0 ч 2 54 1 i 0 "i 0 i 
| ми | 


| Туре | | ми | | ми | | ми | RW „БИ | ми | | ми | ЕД ЕД ЕД ЕД ЕД 
Сака а ака ст рана EE 


АНВ ЕВ 
Field Мате Type | Set/Clear | Reset Description 
Value 
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е ____епатјво реј | | 


SPI3 Enable. Active High; 
0 : Disable SPI3 Controller; 
1:Enable SPI3 Controller; 


AP CKG EB [19] AP Clock controller Enable. Active High; 


0 : Disable AP Clock controller 
Controller; 


1 : Enable AP Clock controller 
Controller; 


ЏАВТА ЕВ [18] UART4 Enable. Active High; 
0 : Disable UART4 Controller; 
1 : Enable UART4 Controller; 


ЏАВТЗ EB [17] UARTS Enable. Active High; 
0 : Disable ЏАВТЗ Controller; 
1 : Enable UARTS Controller; 
UART2_EB [16] UART2 Enable. Active High; 
0 : Disable UART2 Controller; 
1 : Enable UART2 Controller; 
UART1 EB [15] UART1 Enable. Active High; 
0 : Disable UART1 Controller; 
1 : Enable UART1 Controller; 
UARTO EB [14] UARTO Enable. Active High; 
0 : Disable UARTO Controller; 
1 : Enable UARTO Controller; 
1265 EB [13] 1265 Enable. Active High; 
0 : Disable І2С4 Controller; 
1: Enable 1224 Controller; 
l2C4 ЕВ [12] 1264 Enable. Active High; 
0 : Disable І2С4 Controller; 
1: Enable 1264 Controller; 
reserved [11] 1223 Enable. Active High; 
0 : Disable 12C3 Controller; 
1: Enable 12С3 Controller; 


І2С2 EB [10] 1222 Enable. Active High; 
0 : Disable І2С2 Controller; 
1: Enable І2С2 Controller; 


l2C1 EB 1261 Enable. Active High; 
0 : Disable І2С1 Controller; 
1: Enable 1261 Controller; 

І2С0 ЕВ е [RW [sc јо ___| 1220 Enable. Active High; 
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: : Disable І2С0 Controller; 
: Enable [220 Controller; 
SPI2 EB [7] SPI2 Enable. Active High; 
: : Disable SPI2 Controller; 
: Enable SPI2 Controller; 
SPI EB SPI1 Enable. Active High; 
0 : Disable SPI1 Controller; 
1:Enable SPI1 Controller; 


SPIO EB SPIO Enable. Active High; 
0 : Disable SPIO Controller; 
1:Enable SPIO Controller; 


153 EB 153 Enable. Active High; 
0 : Disable 1153 Controller; 
1: Enable 153 Controller; 


152 EB 152 Enable. Active High; 
0 : Disable 1152 Controller; 
1:Enable 1152 Controller; 

151 EB 151 Enable. Active High; 


0 : Disable 1151 Controller; 
1: Enable 1151 Controller; 


150 EB 150 Enable. Active High; 
0 : Disable 1150 Controller; 
1: Enable 150 Controller; 


AHB RST(0x00000000) 
AHB RST SET 
AHB RST CLR 


PC) AHBRSTCHR _____- 
БА рте НЕ ent alea sl ean 


71 


| Туре | 
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Sa oo mo on a Lo LF fo 


AHB_RST 


Field Name Type | Set/Clear | Reset Description 
Value 
reserved 81: 
БИ 


SPI3_SOFT_RST [20] SPI3 Soft Reset. Active High; 
0 : Keep SPI3 in normal mode; 
1 : Reset SPI3; 

AP_CKG_SOFT_RST | [19] AP Clock Controller Soft Reset. Active 
High; 
0 : Keep AP Clock Controller in normal 
mode; 
1 : Reset AP Clock Controller; 

[18] 


UART4_SOFT_RST UART4 Soft Reset. Active High; 
0 : Keep UART4 in normal mode; 
1: Reset UART4; 


UART3_SOFT_RST ЏАВТЗ Soft Reset. Active High; 
0 : Keep UARTS in normal mode; 
1 : Reset ЏАВТЗ; 

UART2 SOFT В5Т UART2 Soft Reset. Active High; 
0 : Keep UART2 in normal mode; 
1 : Reset UART2; 

UART1 SOFT ВТ UART1 Soft Reset. Active High; 
0 : Keep ЧААТТ in normal mode; 
1 : Reset UART1; 


UARTO SOFT RST UARTO Soft Reset. Active High; 
| : Keep UARTO in normal mode; 
: Reset UARTO; 


I2C5_SOFT_RST ae Ганна |. 1225 Soft Reset. Active High; 
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Keep 1224 in normal mode; 
: Reset 12C4; 


1264 SOFT ВӘТ 1224 Soft Reset. Active High; 
0 : Keep I2C4 in normal mode; 
: Reset І2С4; 


reserved 1263 Soft Reset. Active High; 
0 : Keep І2С3 in normal mode; 
1 : Reset 1203; 


l2C2 SOFT ВӘТ 1222 Soft Reset. Active High; 
0 : Keep І2С2 in normal mode; 
1 : Reset 12С2; 


l2C1 SOFT ВӘТ І2С1 Soft Reset. Active High; 
0 : Keep I2C1 in normal mode; 
1 : Reset І2С1; 


І2С0 SOFT ВӘТ 1220 Soft Reset. Active High; 
0 : Keep 1200 in normal mode; 
1: Reset 1200; 

SPI2 SOFT RST SPI2 Soft Reset. Active High; 
0 : Keep SPI2 in normal mode; 
1 : Reset SPI2; 

SPI SOFT RST ЗРИ Soft Reset. Active High; 
0 : Keep ӘРІ іп normal mode; 
1 : Reset SPI1; 

SPIO SOFT RST SPIO Soft Reset. Active High; 
0 : Keep SPIO in normal mode; 
1 : Reset SPIO; 

153 SOFT RST 153 Soft Reset. Active High; 
0 : Keep IIS3 in normal mode; 
1 : Reset 153; 

152 SOFT RST 152 Soft Reset. Active High; 
0 : Keep 152 in normal mode; 
1 : Reset 152; 

151 SOFT ВОТ 151 Soft Reset. Active High; 
0 : Keep 151 in normal mode; 
1 : Reset 1151; 

150 SOFT ВОТ 150 Soft Reset. Active High; 
» : Keep 1150 in normal mode; 

: Reset 150; 
SIMO SOFT RST 
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Т И ЕИ Гм E 


6.8.1.3 АРВ MISC CTRL 


ICHEREIEIEJEZEIEJEIEIEIEREIEIEIEZE] 
еј и ЕП 


~ | _„ ЕЕ 
rese О О ОСЗ ОС ОС ОС О О СЗ ОС ОС ОС С ОЗ СЗ С 
СИЕЗ С С С СЕ "је 


Reserved 


> 


= 
mL 


APB_MISC_CTRL 


Field Name Type | Set/Clear | Reset Description 
Value 


ПЕ 727850 а CORN 


птар, СИ И СИИ 
тилак POLARTTY_IV Ы [RW [NA — [o |Шава | 


6.9 AP Clock Control 


Base Addr Range Addr Map Description 
0х0 Е200 0000-0х0 Е200 ЕЕЕЕ | AP Clock Control Register 


Base address: 0xE2000000 

Base address(Set Reg): 0xE2001000 

Base address(Clear Reg): ОХЕ2002000 
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[ошл wame [озш — — — — — — | 


6.911 сат ctl сїй 


ШЕТЕН тато [ота | 
ICHEREIEIEIEZEIEIJEIEIEIEREIEIEIEZE] 
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Name J 


cg 
Reserved 


= B 
_ Fa 


cgm_ctl_cfg 


Field Name Type | Set/Clear | Reset Description 
Value 


еее Br mo [а к [Reeve — — | 


cgm doze mode en RW NA сат doze mode en: enable or disable 
doze mode, default: disable 


6.9.1.2 сат ap арб cfg 


Ш.ИЕЛЕТЕЛЕЛЕЛЕЛЕЛЕІЕЛЕТЕЛЕЛЕЛЕЛЕЛЕЗ 


СС 


cgm_ap_apb_cfg 
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Field Name Type | Set/Clear | Reset Description 
Value 
reserved [31: NA Reserved 
241 
БЕ (23: Reserved 
Е Е 


cgm ap apb doze еп | [17] cgm_ap_apb_doze_en: enable or 
disable this clock when doze_mode, 
default: disable 


[sewed — [ns [mo [m [о [теше | 
emer [ыо [а [o — [Reseves — — | 
emer fra [Ro wA — [o — [Reseves — — | 


cgm ap apb sel [1: 0] RW NA сат ар apb sel: ск ap арб source , 
0: 26m, 1: 64m, 2: 96m, 3: 128m, 
default: 2'hO 


6.9.1.3 сат ap ах cfg 
0x00000024 cgm ар axi cfg(0x00000000) сат ар ахі сід 


"LN 


СЕ 


сот ар ах 
i sel 


22000500 ЕСЕ 


Reserved 


cgm_ap_axi_cfg 


Field Name Type | Set/Clear | Reset Description 
Value 


reserved [31: NA Reserved 
241 

m deli = 
18] 
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cgm_ap_axi_doze_en | [17] RW NA cgm_ap_axi_doze_en: enable or 
disable this clock when doze_mode, 
default: disable 


кеме је Ro [NX [с — |Reemes — — — — —À 


esee: [sia [RO ја — [o јама 
еее mz [о [NA — [9 јама 


cgm ap axi sel [1: 0] RW NA cgm ap axi sel: clk ap axi source , 0: 
26m, 1: 96m, 2: 128m, 3: 256m, 
default: 210 


6.9.1.4 сат usb2 шт! сїй 


cgm usb2 utmi cfg(0x00000000) 
ЕТНЕЛЕЛЕЛЕЛЕЛЕЛЕНЕЛЕЧЕЧЕЛЕЛЕЛЕЛЕАКО 


Е- 7 | 


| Туре | 


БЕ М 
Pb ER ER ER ИНЕ” 
LER] [c В ree c ee E ЕЕ ЕШ 


Reserved Reserved 


іу» — | | | | | | |||] ] 
EZ eee ЕШ Н КЕ ЕН eee) 


cgm_usb2_utmi_cfg 


Field Name Type | Set/Clear | Reset Description 
Value 
reserved [31: МА Reserved 
241 
m |е је |е”. 
17] 


cgm_usb2_utmi_pad_sel | [16] RW NA cgm_usb2_utmi_pad_sel: clock source 
from pad, high active, default: 1'hO 

mesmo [NA fo Reed | 

mo m [NA [o Reed — | 
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6.9.1.5 cgm efs cfg 


SE Ee ЕЗЕЗЕЗ ЕЗЕЈ ЕЈ БЛЕЗ 


m_ 
Reserved Reserved 


cgm_efs_cfg 


Field Name Type | Set/Clear | Reset Description 
Value 


ewe: foao (кр Rewned — — — — — 
ese: — Ei [no [а [о [Resewed — — — — — — 


сат efs doze еп | [17] RW NA cgm efs doze en: enable or disable 
this clock when doze mode, default: 
disable 
пој Ro ја [0 ем — — 


esee: СЕЛЕ [no [а — [o је 
eme: [etl [mo [а fo је 


cgm efs sel [0] RW NA сат efs sel: ск efs source , 0: 26m, 1: 
48m, default: 1'hO 


6.9.1.6 сот се0 сід 


| 0х00000030 | cgm_ce0_cfg(0x00000000) сат | | сат сео сід | | сат сео сід | 


пере a га рата [арми јаре 


ен 
Шон 
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| Туро К о | ж “|е 
| Reset | В а ВЕ | ШИШИК 1s] 9]: 91 ЕНЕ (КИ 
| ви |15|14 | 1з | 2 | п | пој о Је у [е |5|4|з|2 io | 


сат се0 5 
Reserved Reserved ани 


БІЛІЕНЕНЕНЕНЕЕЕЕКИЕНЕНЕЛЕНЕНЕН 


сат сед сід 


Field Name Type | Set/Clear | Reset Description 
Value 


ее ЕСС (кр |Resned — — — — — 
emer ено |а |2 И 


сат сед doze еп T сат се0 doze еп: enable or disable 
UE хоу when доғе mode, default: 
disable 

eseve ја јо ја fo јама — 


ее nss [no [а — [o ООО 
eme: fma [no [а — [o је 


сат сед sel [1:0] RW NA cgm_ce0_sel: ск сед source , 0: 26m, 
1: 96m, 2: 192m, 3: 256m, default: 2'hO 


6.9.1.7 сот cel сід 


| 0х00000034 | cgm_ce1_cfg(0x00000000) 


ИН ЕЈЕЈ ЕЈЕЗЕЗЕЈЕЈЕЈ ЕЗЕЗЕЗ ЕЗЕЈЕЗ БЕЗ 


m_ 
Reserved Reserved а 


ПСЕ] ЕН ЕЕ Б ШЕН ЕН ЕЕ ЫШ И ШЕ 


сот cel s 


Reserved Reserved 
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сат се! с” 


Field Мате Type | Set/Clear | Reset Description 
Value 


ее ЕС [а [0 — Resened — — — — — 
esee: — [пио [а [o је 


сот сеї доғе en | [17] RW NA сат_се1_доге en: enable or disable 
this clock when doze mode, default: 
disable 


Lese: је јо [а Гр је 
ее nss [no [а fo [нею — — — — — 
eme: fma [no [а — [o ___| поема — — — — — 


сат се1 sel [1: 0] RW NA сат се1 sel: ск сеї source , 0: 26m, 
1: 96m, 2: 192m, 3: 256m, default: 2110 


6.9.1.8 сат uartO сї 


ПО ESTE Е Rh 


-J = l> 


cgm uartO cfg 


Field Name Type | Set/Clear | Reset Description 
Value 


eseve ета о [л fo [Reed — 
| еземед ^ | | еземед ^ | [ЕШ LC 1 зш [o | Reserved 


сат uartO doze en = cgm uartO doze en: enable or disable 
this clock when doze mode, default: 
disable 
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[sewed је [о [WA — [o әд — — — — — ] 
ese: _____| петао [а — [o јама 


cgm uartO div [10: 8] RW NA сат uartO div: сік uartO = clk src/(div 
+1), default value = 3'hO 


тя [Ro ја [so је | 
сат uartO sel [1: 0] RW NA сат uartO sel: сіК uartO source , 0: 
26m, 1: 48m, 2: 51 2m, 3: 96m, default: 
2'h0 


6.9.1.9 сат uart1 сід 


Ec esr Este Ee Een ETN RS 


—— 


cgm_uart1_cfg 


Field Name Type | Set/Clear | Reset Description 
Value 


коме ferao ws — [o — Reemei — — — — — 
esee: _____|Балај|ао [а — [o јама 


сат uartí doze en | [17] RW NA сат иа doze en: enable or disable 
this clock when doze mode, default: 
disable 
pg [mo [NA fo  [Remed — _ 
плу јао [NA fo  [Remed — oo 


сат uarti div [10: 8] RW NA сат иа div: clk_uart1 = clk src/(div 
+1), default value = 3'hO 
па [mo [NA o Reed O —  —  - 
cgm uartí sel [1: 0] Rw [м Jo | cgm uartí sel: сік uart1 source ‚ 0: 
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26m, 1: 48m, 2: 51 2m, 3: 96m, default: 


6.9.1.10 cgm_uart2_cfg 


œ СТЕЈТ ЕД Гај еее e 


ÀE д 


cgm_uart2_ 
sel 


cgm_uart2_cfg 


Field Name Type | Set/Clear | Reset Description 
Value 


еме јо оаа 
емма [зо [а оаа 


cgm_uart2_doze_en | [17] RW NA cgm_uart2_doze_en: enable or disable 
this clock when doze_mode, default: 
disable 


емее је ро [а — |o Resened — — — — —— 
кемеа [по [ал [о је 


cgm uart2 div [10: 8] RW NA cgm uart2 div: clk uart2 = clk src/(div 
+1), default value = 3'hO 


Lese: јат ја [б јама CS 


cgm_uart2_sel [1: 0] RW NA cgm_uart2_sel: clk_uart2 source , 0: 
26m, 1: 48m, 2: 51 2m, 3: 96m, default: 
2'һ0 


6.9.1.11 cgm uart3 cfg 


ICHEREIEIEIEZEIEJEIEJEIEREIEIEIEZE] 
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Reserved Reserved 


cgm_uart3 
КАНЕ ШШ ы 


ЕЗ нына һы 
| Reset | о | о | о | о | о| [о [о | о| о | о | о ро фо | | 


cgm_uart3_cfg 


Field Name Type | Set/Clear | Reset Description 
Value 


кыш [шер єк несе 


cgm uart3 doze en = RW cgm_uart3_doze_en: enable or disable 
this clock when doze_mode, default: 
disable 

freseved ја [RO [NA [0 фе — . 

emp [no [а [о [ее — — — — — 


cgm uart3 div [10: 8] RW NA cgm uart3 div: clk uart3 2 clk src/(div 
+1), default value = 3'hO 


ma јо [NA fo  [Remed _ 
cgm uart3 sel [1: 0] RW NA сат uart3 sel: ск uart3 source , 0: 
26m, 1: 48m, 2: 51 2m, 3: 96m, default: 
2'h0 


6.9.1.12 сот uart4 сід 
| 0х00000048 | cgm_uart4_cfg(0x00000000) сат | | сот uatà ст | | сот uatà ст | 


СИ СТЕЈТ ЕД Ги ее ата EUER 


- = l= 


e ш 
EN : EN 
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cgm_uart4_ 
LE - ш inia i 


сат uart4 си 


Field Name Type | Set/Clear | Reset Description 
Value 


кеме је но [а [б [кееш — — — — —— 


cgm uart4 doze en | [17] RW NA cgm uart4 doze en: enable or disable 
this clock when doze mode, default: 
disable 
mg [Ro ја o [ем — | 
еј [NA fo  |Reewd — | 


cgm uart4 div [10: 8] RW NA cgm uart4 div: clk uart4 2 clk src/(div 
+1), default value = 3'hO 


ma [m [NA fo  [Remed _ 
cgm_uart4_sel [1: 0] RW NA сат uart4 sel: ск uart4 source , 0: 
26m, 1: 48m, 2: 51 2m, 3: 96m, default: 
290 


6.9.1.13 сат 12с0 сід 
| 0x0000004C | сат | | сот 12с0 сі9(0х00000000) | | сот 12с0 сі9(0х00000000) | сат | | cgmi2c0 сю | | cgmi2c0 сю | 


œ laleta elelee eetet] EXER 


"Em 


сот i2cO 
| Name | 2 oe 


с Ен è  |#ш 
L3 0 h— : |: | —— 3 : |: | 
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cgm і2с0 сід 


Field Мате Туре | Set/Clear | Reset Description 
Value 


Tena ЕСО [а — o је 
esee: еј ја [о јама 


сат і2с0 doze еп | [17] RW NA cgm i2c0 doze en: enable or disable 
this clock when doze mode, default: 
disable 


eme: — [us јо ја o — — — — _ 
ese: — јо [m fo — — — — — 


сат і2с0 div (10: 8] RW NA cgm_i2c0_div: clk i2c0 = сік src/(div 
+1), default value = 370 


mz [Ro ја fo [жее | 
сат і2с0 sel [1: 0] RW NA сат і2с0 sel: ск i2cO source , 0: 26m, 
1: 48m, 2: 51 2m, 3: 153 бт, default: 
270 


6.9.1.14 cgm i2c1 сід 


0x00000050 сат i2c1 cfg(0x00000000) 


| com 201 сд — 
"NU 


"me 


| Туре | 


сат і2сі cfg 


Field Name Type |Set/Clear | Reset Description 
Value 


ее јо [а — e [еш — — — — _ 
eme: Паза Ro [а [о [Reseed — — — — — 
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сат i2c1 doze еп | [17] RW NA cgm_i2c1_doze_en: enable or disable 
this clock when doze_mode, default: 
disable 
ug [Ro ја fo Red | 
еј [а fo [Reseved — 


сат і2с1 div [10: 8] RW NA cgm i2c1 div: clk i2c1 = clk src/(div 
+1), default value = 3'h0 


ma [Ro ја fo [resevo | 
cgm i2c1 sel [1: 0] RW NA сат i2c1 sel: ск i2c1 source , 0: 26m, 
1: 48m, 2: 51 2m, 3: 153 6m, default: 
270 


6.9.1.15 cgm_i2c2_cfg 


ИТИКТЕЛЕЗЛЕЗЕЗЕЗЕЗЕЗЕЛЕЗЕЙЕТЕ1ЕЗЕЛАЕЗ 


uuu 


cgm i2c2 cfg 


Field Name Type |Set/Clear | Reset Description 
Value 


eme: јо ја — e [кееш — — — — —] 
esee: јето [А [o јама 


cgm i2c2 doze en | [17] RW NA cgm i2c2 doze en: enable or disable 
this clock when doze mode, default: 
disable 
СЕ СС СКИ E MN 
ТЕНИ ЕИ ЕН (ее 


сат і2с2 ам (10: 8] cgm_i2c2_div: clk_i2c2 = clk_src/(div 
+1), default value = 3'h0 
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Геене — [m3 [Ro [л ј [Ree — | 


cgm i2c2 sel [1: 0] RW NA cgm i2c2 sel: clk i2c2 source , 0: 26m, 
1: 48m, 2: 51 2m, 3: 153 бт, default: 
270 


6.9.1.16 cgm i2c3 cfg 
0x00000058 cgm i2c3 cfg(0x00000000) 


| comae cf A | 
ИШ minimimim mm 


к= 


cgm_i2c3_cfg 


Field Name Type | Set/Clear | Reset Description 
Value 


кемен јемјо [л о [Нш — — — — —— 
Teena јевјо ја fo [ее — — — — — — 


cgm i2c3 doze en | [17] RW NA cgm i2c3 doze en: enable or disable 
this clock when doze mode, default: 
disable 


emer је јо [NA — б [шее  — | 
еме [ite [RO [а — [o [мее — | 


cgm i2c3 div [10: 8] RW NA сат i2c3 div: clk i2c3 = ск src/(div 
+1), default value = 3'h0 


коме ma [n [а фр ОО 


cgm_i2c3_sel [1: 0] RW NA cgm_i2c3_sel: clk_i2c3 source , 0: 26m, 
1: 48m, 2:51 2m,3: 153 6m, default: 
2'h0 
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6.9.1.17 cgm_i2c4_cfg 


EEEICIEJEREJEEIEIEJERERETETEIERES 


- ц 


cgm_i2c4_ 
sel 
е |”. 


сат i2c4 cfg 


Field Name Type | Set/Clear | Reset Description 
Value 


СІ ИЕСІ І:: [WA o — — — — ——] 
esee: [este [RO [А [o [еее — — — — — 


cgm i2c4 doze en | [17] RW NA cgm i2c4 doze en: enable or disable 
this clock when doze mode, default: 
disable 

п] [Ro [а fo  Reewd O  - — 

пе [RO [а fo [ее — | 


cgm i2c4 div [10: 8] RW NA cgm i2c4 div: clk i2c4 = clk src/(div 
+1), default value = 3'h0 


ma [Ro ја fo тәме | 
сат i2c4 sel [1: 0] RW NA cgm i2c4 sel: clk i2c4 source , 0: 26m, 
1: 48m, 2: 51 2m, 3: 153 бт, default: 
270 


6.9.1.18 cgm_i2c5_cfg 


0x00000060 cgm_i2c5_cfg(0x00000000) 


Reserved Reserved 
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cgm_i2c5_ 
sel 


cgm_i2c5_cfg 


Field Name Type | Set/Clear | Reset Description 
Value 


eme: fea ја [0 је 
юма — tse ја фр је 


cgm_i2c5_doze_en | [17] RW NA cgm_i2c5_doze_en: enable or disable 
this clock when doze_mode, default: 
disable 

ma [Ro [а fo Red | 

еј [а fo  —|Reewd — — 


cgm i2c5 div [10: 8] RW NA сат i2c5 div: clk i2c5 = ск src/(div 
+1), default value = 3'h0 


па [Ro [а fo Reed — — | 
cgm i2c5 sel [1: 0] RW NA cgm i2c5 sel: clk i2c5 source , 0: 26m, 
1: 48m, 2: 51 2m,3: 153 6m, default: 
2'h0 


6.9.1.19 соат spiO сїй 


| 0х00000064 | cgm_spi0_cfg(0x00000000) сат. | сот зро сід | cfg 


шее! ee а се 


СЕЕ 


eg ee (CE ш 
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cgm spiO cfg 


Field Name Type |Set/Clear | Reset Description 
Value 


eme: јо [а | [кееш — — — — _ 
кез ewe qw jo И 


сат spiO doze en | [17] сат врі0 doze en: enable or disable 
this clock when doze mode, default: 
disable 


сат spiO pad sel | [16] ENT оро pad sel: clock source from 
M high active, default: 1'hO 
ШОШ ИИ ами 


cgm_spi0_div [10: 8] RW NA on | SpiO div: clk spiO = clk_src/(div 
+1), default value = 3'h0 


ms [Ro ја fo [esa | 
сат spiO sel [1: 0] RW NA сат spiO sel: ск spiO source , 0: 26m, 
1: 96m, 2: 153 6m, 3: 192m, default: 
2'h0 


6.9.1.20 cgm_spil_cfg 
| 0х00000068 | cgm_spi1_cfg(0x00000000) cgm : | сот spit сід | . ста 


Се Тее 


~| = | = 


cgm_spi1_ 
sel 
РР = / 


сат ори си 
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Field Name Type | Set/Clear | Reset Description 
Value 


emer је (кр [кее | 
мәне јевје qm |9 је 


сат ори doze еп = cgm_spii_doze_en: enable or disable 
this clock when doze_mode, default: 
disable 


cgm spit pad sel | [16] ШШЕ source from 
p m high active, default: 1'hO 


Аы 


cgm_spii_div z 0: 8] RW NA cgm_spil_div: сІК spit = clk src/(div 
+1), default value = 300 


ma [Ro ја fo тәме | 
cgm_spii_sel [1:0] RW NA cgm_spii_sel: clk_spii source , 0: 26m, 
1: 96m, 2: 153 6m, 3: 192m, default: 
2ћ0 


6.9.1.21 cgm spi3 cfg 
0x0000006C сат spi3 cfg(0x00000000) cgm spi3 cfg 


ШШ | [и | пе] | | а маја ој ај 17| 


—— 


| туре | иши 
__ Шш ша 


cgm_spi3_cfg 


Field Name Type | Set/Clear | Reset Description 
Value 


кемен ЕСО ја — e је 
авео еј [а [о је 
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cgm spi3 doze en | [17] RW NA cgm spi3 doze en: enable or disable 
this clock when doze mode, default: 
disable 

cgm spi3 pad sel | [16] RW NA cgm spi3 pad sel: clock source from 
pad, high active, default: 1'hO 


кәе — [mein ја СИ — — — —À 


cgm spi3 div [10: 8] RW NA сат spi3 div: clk spi3 = ск src/(div 
+1), default value = 3'h0 


ms [Ro ја fo [жее | 
cgm spi3 sel [1: 0] RW NA сат spi3 sel: ск spi3 source , 0: 26m, 
1: 96m, 2: 153 6m, 3: 192m, default: 
2'h0 


6.9.1.22 сат 150 cfg 
0x00000070 cgm_iisO_cfg(0x00000002) cgm iisO сід 


"NO 


"E 


cgm_iisO_cfg 


Field Name Type | Set/Clear | Reset Description 
Value 


esee: foao [а [б |а _ 
ewe: аза [no [а [о [ней — — — — — — 


сат 150 doze en | [17] RW NA сат iis0 doze en: enable or disable 
this clock when doze mode, default: 
disable 
пој [Ro ја fo  Reewd — -— — —  - 


1574 [RO [wo  [Reme — — — —  — 
[3:8] |RW [ма [о |egm 50 ам: сік 150 = ск src/(div +1), 
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————— amm ЕСТ 
LIONE ЕБЕТ ШИ ШШЕ ЭШИ! NNNM 


сат_150 зе! [1:0] cgm iisO sel: clk_iisO source , 0: 26m, 
1: 128m, 2: 153 бт, default: 2'h2 


6.9.1.23 сат ів1 сі0 
0х00000074 сат iis1 cfg(0x00000002) 


| тиот A 
— СЕЕ =65 


E = Ẹ} 


сат 151 s 
Reserved за 


е! 


RW 


| El 


cgm_iis1_cfg 


Field Name Type | Set/Clear | Reset Description 
Value 


eme: јемјо [NA o Reened — — — — — 
ewe: — Ei [no [а [o — [ней — — — — — — 


сат 151 doze en | [17] RW NA сат iis1 doze en: enable or disable 
this clock when doze mode, default: 
disable 


ese: је јо [а Гр [Reseed — — — — — 
esee: — nsa [mo [а — [o је 


сат 181 div (13: 8) RW NA cgm_iis1_div: сік iis = clk src/(div +1), 
default value = 6'h0 


Lese: [тл [mo [а —[s — Reewe CS 


сат 151 sel [1: 0] RW NA 0x2 cgm iis1 sel:clk iis1 source , 0: 26m, 
1: 128m, 2: 153 бт, default: 2'h2 
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БЕН a ја јаре 


ÀE ц 


сат 152. сто 


Field Name Type | Set/Clear | Reset Description 
Value 


eee: јемјо ws o Reened _ 
esee: — аза [no [а — [o је 


cgm iis2 doze en | [17] RW NA cgm iis2 doze en: enable or disable 
this clock when doze mode, default: 
disable 
пој Ro ја fo  Reewd — — — —  - 
sta [Ro [а fo [Reema -  — y 


cgm iis2 div [13: 8] RW NA cgm iis2 div: clk iis2 = clk src/(div +1), 
default value = 6'hO 


Lese: _ ma [mo [а Гр [Reseed —  — — — —] 


cgm iis2 sel [1: 0] RW NA 0x2 cgm iis2 sel: clk iis2 source , 0: 26m, 
1: 128m, 2: 153 бт, default: 2'h2 


6.9.1.25 сат iis3 cfg 


0x0000007C cgm iis3 cfg(0x00000002) 


Reserved Reserved 
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cgm_iis3_s 
el 


| | = [эз [= 
es [o о | e 5 Пере о ара и СЛЕ ЕЛЕНИ 


cgm_iis3_cfg 


Field Name Type | Set/Clear | Reset Description 
Value 


eee: јемјо [а [0 |а _ 
елеч — аза СЗ С [o — [Reseved — — — — — — 


cgm iis3 doze en | [17] RW NA cgm iis3 doze en: enable or disable 
this clock when doze mode, default: 
disable 
пој [Ro [NA fo  Reewd — — —  — —-— 
пала [Ro [а fo [Reema — 


cgm iis3 div [13: 8] RW NA cgm iis3 div: clk iis3 = clk src/(div +1), 
default value = 6'h0 


кэме [тл [mo [а —[s [Reseed CS 


cgm_iis3_sel [1:0] RW NA 0x2 cgm iis3 sel: clk iis3 source , 0: 26m, 
1: 128m, 2: 153 бт, default: 2'h2 


6.9.1.26 сат ap 32k сід 


ааа ен Ee Cor e np 


ШЕНИЕ 


Reserved cgm_iis3_div Reserved 


| ви |15|14 | 13 | 12 | п | пој o Је у [е |5|4|з|2 |!| о] 


сд 
Reserved Reserved m 


ар_ 
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cgm ap 32k cfg 


Field Name Type | Set/Clear | Reset Description 
Value 
reserved [31: NA Reserved 
24] 
reserved [23: NA Reserved 
18] 
cgm ap 32k doze en | [17] RW NA сат ap 32k doze en: enable ог 
disable this clock when doze mode, 
default: disable 
СЕ ЕНИ КА И 


икс С === 


cgm ap 32k sel RW m ap Samet nr sel: clk ap 32k source , 
0: 32k, default: 10 


6.9.1.27 cgm_pti_cfg 
| 0x00000084 | cgm_pti_cfg(0x00000000) 


fe ee ата ет 


-| = | 


cgm_pti_cfg 
V0.3 Spreadtrum Communications, Inc., Confidential and Proprietary 1420 of 2330 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


KP SPREADTRUM | 5С9853ІЧА Device Specification 


Field Name Type | Set/Clear | Reset Description 
Value 


eee: ____| ега бо [а — [s је 
esee: — аза [no [а [о [нее CS 


cgm_pti_doze_en | [17] RW NA cgm_pti_doze_en: enable or disable this 
clock when doze_mode, default: disable 


Lese: — је је [NA [s [Reseed CS 
ее — С [mo [а [о — [Reseved — — — — — 


cgm pti div [10: 8] RW NA сат pti div: clk pti = ск src/(div +1), 
default value = 6'hO 


Lese: ја [mo [а Гр је —  — — — —] 


cgm pti sel [1: 0] RW NA cgm pti sel: clk pti source , 0: 26m, 1: 
192m, 2: 256m, 3:307.2m,default: 2110 


6.10 USB2 


Base Addr Range Addr Map Description 
0х0 E250 0000-0x0 E25F FFFF | USB2 Control Register 


6.11 UART and IrDA interface 
In AP System, there are 4 AXI UARTs 


Base Addr Range Addr Map Description 
0х0 E700 0000-0x0 E7OF FFFF | UARTO 
0х0 E710 0000-0x0 E71F FFFF | UART1 


0х0 E720. 0000-0x0 E72F FFFF UART2 
0x0 E730 0000-0x0 E73F ЕЕЕЕ UART3 
0х0 E740 0000-0x0 E74F FFFF UART4 


6.11.1 Overview 
UART is an asynchronous communication interface. The UART module includes a baud rate 
generator with software-programmable divider ratios for all common baud rates. 


Two types deep FIFO are include. Receive fifo which is 128-byte-deep and send fifo which 
can be configured to 128-byte-deep or 256-byte-deep;The module also includes a flexible 
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interrupt with multiple maskable interrupt sources. Two hardware flow control lines are 
included (one for input, the other for output). This module also has a built-in IrDA controller 
and can be configured to connect to an IrDA transceiver. When being used as regular UART 
port, the IrDA controller is bypassed. 


6.11.2 Features 
е Full-duplex operation 
@ Hardware flow control support 
е Software flow control support with configurable command and escape register 
ө Configure TX FIFOs minimizes 128-byte-deep or 256-byte-deep processor overhead 


at high data rates 

Wide selection of UART word lengths, including 5, 6, 7 and 8 bits 
Stop bit number can be 0, 1, 1.5 or 2 bits 

Support odd/even parity 

Auto detect for parity and framing error 

UART loop-back test mode 

Break character detection and generation 

support DMA operation 

Single interrupt line for multiple maskable interrupt source events 
Programmable interrupt trigger levels for FIFOs 

Baud rate generation based upon programmable divisors, operating from a flexible 
functional clock 

Includes a built-in IrDA controller 

Support 32 bits or 8 bits write once to txfifo ; 


e 
e 
6.11.3 Signal Description 


luat ха |0 | Serial data output. Since the uart txd is active high, the pin is set to low on reset 
[vanna || Seal data 


uart_ctsn Clear to send 
Active-low modem status signal. This signal is asserted (logic’0’) by the DCE 
device to inform the UART module that transmission may begin. RTS and CTS 
are commonly used as handshaking signals to moderate the flow of data into 
the receiving UART device. The value of this signal is indicated by the UART 
STSO bit9 after logical inverse. When the input signal CTSN changes value, 
either from 0 to 1 or from 1 to 0, an interrupt will be generated to the MCU. If 
hardware flow control is enabled and the signal CTSN is high, the UART 


immediately stops data transmission on the TXD output pin after it completes 
the current data byte transmission. Reading bit 9 of the UART status register 
checks the condition of uart cts (inverse). 


uart rtsn Request to send 
When active (low), the module is ready to receive data. This assertion might 
mean enabling the transmit circuits of DTE device, or setting up the channel 
direction in half-duplex applications. When hardware flow control is not set, 
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programming the UART CTLO bit 6 directly controls the output of RTSN. This 
pin is the inverse of UART CTLO bit 6. If receive hardware flow control is set by 
writing “1” to UART CTL1 bit 7, RTSN will be controlled by the RX FIFO level 
and Receive_Hardware_Flow_Control threshold. The threshold can be 
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configured by writing UART CTL1[5:0].In this case, ВТМ remains high as long 
as the number of data in the RX FIFO is greater than the configured threshold 
value. 


TXD TXD 

RXD RXD 
UART UART 
Module Device 

RTSn RTSn 

CTSn CTSn 


Figure 1 UART with flow control signal connection application 


UART UART 
Module Device 
TXD TXD 
RXD RXD 


Figure 2 UART1/UART?2 without flow control signal connection application 


6.11.4 Function Description 


The UART and IRDA baud rate generator is based on the clk uart, the divisor coefficient 
is controlled by register UART CKDO. IRDA part clock period is the 1/16 of the UART 
part since the required timing of IRDA is 3/16 or 4/16 of bit width. The serial data rate can 
be changed by modify the clk_uart or the UART divisor coefficient. 
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IRDA, EB 
UART IRDA 
TX FIFO TX 
UART TXD 
TX — — 
it > > 
АРВ 
UART 
RF 
ы » 
UART yD 
UART ne IRDA 
RX FIFO RX 
IRDA_EB 
Figure3 Diagram of UART 
Figure 3 is the architecture diagram of the UART module, as it depicted in the graphic, 
the UART module has seperated RX and TX channel to realize the duplex working mode. 
And the UART module also support to enable the IRDA transceiver mode. 
6.11.4.1 UART Mode Description 


UART module has an independent baud rate generator, which is used as a reference 

clock for data transmit and recovery. It also has a 128-byte-deep RX FIFO and a 128- 
byte-deep TX FIFO to decrease processor interrupt load during the data receiving and 
transmitting. 


6.11.4.1.1 FIFO Management 


FIFOs are accessed by reading/writing UART_RXD/UART_TXD register. The number of 
data іп TX/RX FIFO сап be observed by reading UART_STS1 [6:0]/UART. STS1 [15:8]. 
Rx_fifo_full and Tx fifo empty status can be obtained by reading ЏАВТ 5150 [1:0]. 
UART_CTL2 register controls the FIFO trigger level, which enables the DMA request and 
interrupt generation. 


TX FIFO size is 128 bytes or 256 bytes. It uses a FIFO pointer to monitor the number of 
data in the TX FIFO that has not yet been transmitted. The MCU can read the UART 
STS1 [15:8] to access the pointer. The UART also provides a TXF empty interrupt 
threshold that can be configured by writing UART CTL2 [15:8]. 


RX FIFO size is 128 bytes. It uses a pointer to monitor the number of data in the RX 
FIFO that have not yet been read by the MCU. The MCU can access the pointer by 
reading the ЏАВТ 5751 [6:0]. The UART also provides a RX FIFO full interrupt threshold 
that can be configured by writing to UART CTL2 [6:0]. In FIFO interrupt mode with flow 
control, the programmer must also ensure that the 

Receive Hardware Flow Control Threshold (UART. CTL1 [6:0]) value is greater than or 
equal to the Receive Int WaterMark (UART_CTL2 [6:0]). Otherwise, FIFO operation 
stalls. 


In FIFO interrupt mode, the processor is informed of the status of the receiver and 
transmitter by an interrupt signal. The rx fifo full interrupt is set when the number of RX 
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FIFO data bytes is larger than the RX interrupt watermark value. It is auto cleared when 
the condition disappears. The tx_fifo_empty interrupt is set when the number of TX FIFO 
data bytes is less than the TX interrupt watermark value. It is auto cleared when the 
condition disappears. The two interrupt sources can be masked by writing “0” to 
UART_IEN register bit 0 and bit 1. The interrupt signal instructs the local hosts to write 
data to TX FIFO or read data from RX FIFO. 

Note that in the cases of the UART flow control being enabled along with the interrupt 
capabilities, the user must ensure that the UART flow control FIFO threshold is greater 
than or equal to the receive FIFO watermark. 

The TX and RX FIFO may be accessed by DMA. Writing to control register UART CTL1 
bit 15 will enable DMA mode. In receive mode, a DMA request is generated as soon as 
the receive FIFO reached its threshold level defined in UART_CTL2 [6:0]. This request is 
deserted when the number of bytes is less than the threshold level. In transmit mode, a 
DMA request is automatically asserted when the transmit FIFO is almost empty. 

In this mode, when RX FIFO is almost full (the number of RX FIFO data bytes is larger 
than the RX interrupt watermark value), it will send the receive request to DMA controller, 
and when TX FIFO is almost empty, it will send the transmit request to DMA controller. 


6.11.4.1.2 Flow Control 


The UART module support hardware and software flow control. The hardware flow 
control should use rtsn/ctsn signal to indicate the flow status. The software flow control 
use command which integrated in data stream in the txd/rxd signal to indicate the flow 
control status. The hardware flow control control has two mode, 1) auto flow control, 2) 
software configured hardware flow control. When the UART ФЕСТ! register bit1 is set to 
1, the software flow control enabled, or if the UART_SFCTL[1] is 0 and if the 

UART CTL41[8:7] is set to 2'b11 the auto hardware flow is enabled, or if the 

UART CTL[8:7] is 2'bOO, the rtsn is set by software, and the receive flow control is 
disabled. 


6.11.4.1.3 Hardware Flow Control 


The UART module supports both auto hardware flow control and software configured 
hardware flow control. When ОАКТ CTL 1 register bit 7 is set to “0”, software will control 
the signal uart rtsn by writing ЏАВТ CTLO register bit 6; if "1", the signal uart rtsn will 
be controlled by hardware itself, called auto-RTS. 


Auto hardware flow control is composed of auto-CTS and auto-RTS. Auto-CTS and auto- 
RTS сап be enabled/disabled independently by programming UART_CTL1 [8:7]. 


Auto-RTS data flow control originates in the receiver block. The receiver FIFO trigger 
levels used in auto-RTS are stored in the ЏАВТ CTL1 [6:0]. RTS is active if the RX FIFO 
level is below the HALT trigger level. When the receiver FIFO HALT trigger level is 
reached, uart rtsn is deserted. The sending device (external UART device) may send an 
additional byte after the trigger level is reached because it may not recognize the 
desertion of RTSn until it has begun sending the additional byte. The assertion requests 
the sending device to resume transmission. In this case, uart rtsn is an active-low signal. 


With auto-CTS, uart ctsn must be active before the module can transmit data. The 
transmitter circuitry checks uart ctsn before sending the next data byte. When uart ctsn 
is active, the transmitter sends the next byte. The auto-CTS function reduces interrupts 
to the host system. When auto-CTS flow control is enabled, the CTS state changes need 
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not trigger host interrupts because the device automatically controls its own transmitter. 
Without auto-CTS, the transmitter sends any data present in the transmit FIFO and a 
receiver overrun error can result. In this case, uart_ctsn is an active-low signal. 


6.11.4.1.4 Software Flow Control without CTSn and RTSn 


The UART module support software flow control without use CTSn and RTSn signals. 
When the UART_SFCTL reigster bit[1] is set to 1, the software flow control is 
enabled.The user also can config the UART ФЕСТ! reigster bit[0] to select the mode of 
the software flow contorl function. 


The process of the software flow control is showing as the figure 4.The reciver endpoint 
use the receive fifo index to judge whether to suspend the tranmision. When the receive 
fifo index is larger than the threshold, the receive endpoint will send XOFF command by 
uart tx to the transmit endpoint, then the transmit will be suspend. When the receive fifo 
index is smaller than the threshold , the receive endpoint will send the XON command to 
transmitter to restart the transmission.Vice verse, when transmitting data, the uart_rx will 
receive the XOFF and XON command to suspend and restart the transmission.So the 
UART module will realize the control flow without use CTSn and RTSn signals, it can 
reduce the usage of IO resource. 


Since the software flow control will send command to represent the flow control status, 
there will be several data have the same value as the XCMD(XON/XOFF), in order to 
prevent transmission error, the data or the command should be escaped before 
transmitting or after the receiving. So it will use another command ESC to represent the 
data status. 


The UART module support two mode for escaping. The fisrt mode is send XCMD as the 
normal data, and use ESC command and the inverted data to repesent the transfer data 
that has the same value of the XCMD and ESC.The second kind is send the data that 
has the same value of the XCMD as normal uart transmitting, and send XCMD with a 
ESC prefix.The format example are shown as follow: 


Suppose using 0x11 to represent XON, 0x13 to represent XOFF, 0x77 to represent ESC, 
When use mode 0 to transimit data 0x11 0x13 0x77, the data should be escape to 0x77 
OxEE 0x77 OxEC 0x77 0x88. When transimit XON, it should be tranismit Ox11. 

When use mode 1 to transimit data Ox11 0x13, the data can be tranimited without escape, 


when transimt XON, the transmit data should be 0x77 0x11, when transimit data 0x77, 
the data should be escaped to 0x77 Ox77. 
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Figure 4 Software Flow Control Processing Flow 
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Figure 5 Software Flow Control Data Stream(Mode0/Mode1) 
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The UART also provides a TXF empty interrupt threshold that can be configured by 
writing UART CTL2 [14:8]. Atx fifo empty interrupt will be generated when the number 
of TX FIFO data bytes is less than the TX interrupt watermark value. It is auto cleared 
when the condition disappears. 


UART also provides a RX FIFO full interrupt threshold that can be configured by writing 
to UART CTL2 [6:0]. An rx_fifo_full interrupt will be generated when the number of RX 
FIFO data bytes is larger than the RX interrupt watermark value. The interrupt will be 
auto cleared when the condition disappears. 


An rx_tout interrupt will be generated if the UART has not received data from the input 
line in a period of time. This period depends on the baudrate and the value of CTL1 
[13:9]. If the value of CTL1 [13:9] is ‘0’,the interrupt will never be generated. The interrupt 
can be cleared by writing “1” to UART ICLR bit 13. 

When having received data, UART generate parity error/framing error if error condition 
occurs. Also, when having received FIFO overrun, an error interrupt will be generated. 
Writing to corresponding interrupt clear bit will clear these interrupts. 

All interrupt sources in UART module can be disabled and masked by writing to the 
corresponding registers. 

When TX FIFO is empty and TX is idle, setting send break bit forces the TX data output 
to low. 


| Тома 1 Тома i | m*n*Tdata т 
р 8 d р : 


Figure 6 UART timing parameter 


6.11.4.2 IRDA Mode Description 


The IrDA can be used to communicate with other IrDA compatible device. IrDA mode is 
selected by writing “1” to UART CTLO [15]. The default value of this bit is “0”. 


IrDA mode is achieved by adding IrDA transmit block and IrDA receive block into UART 
module. The IrDA transmit block changes the UART transmit serial bits to the IrDA 
timing, and then sends to TXD port. On the other side, the receive module detects the 
IrDA timing from the RXD port and changes back to UART bit stream to let the UART 
receive block to finish the data receiving. 


Figure below shows the transmit IrDA timing. The polarity could be changed by UART 
CTLO bit 9, and the pulse of a bit may be 3 or 4 high cycle controlled by the UART CTLO 
bit 13. In the no polarity invert working mode, when sending “1”, the output remains “0”. 
And when sending "O", output follows the IrDA timing as demonstrated in the figure. On 
the receive data path, the polarity could be change by UART СТО bit 10. The 
transmission and receive operation could be controlled by the UART CTLO bit 11 and bit 
12. 
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Figure 7 IrDA transmit timing 
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Figure 8 Uart Bus Timing (Default) 


TABLE 1 Bus Timing – Parameter Values (Default) 


Ref NO. Characteristics Typical 


Delay Bit periods 
time,uart_cts_n 

low to uart_txd 

valid 


Setup Bit periods 
time,uart_cts_n 

high before 

midpoint of stop 

bit 
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Delay 0.5 Bit periods 
time,midpoint of 

stop bit to 

uart rts n high 


For T2 timing, If T2 >= 0.5 bit time (UOCTS high active before the stop bit), next TX data will not send; 
else, the next TX data will send out, and the data after the next one will not send. 


6.11.5 Control Registers 


6.11.5.1 Memory map 


Offset Description 
Address P 
Write data to this address initiates a character 
989000 VARE ТАР transmission through TX FIFO 
0x0004 UART_RXD Lan from this address retrieve data from RX 


XCMD(XON/XOFF) command кы register 


6.11.5.2 Register Descriptions 


6.11.5.21 UART_TXD 
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Description: Write data to this address initiates a character transmission through TX 


Pee [э [о | 2] 2] 2 [26 [25 [и [з [з [ [ж | [el ое 
ГТ | =» 


UART_TXD 


TRENT PER eee ЕНЕ 


UART_TXD 


но 
е | o Jo e e e e e e e E e E e 


Field Name Type Reset Description 
Value 


UART_TXD [31:0] WO 810 Write data to this address initiates a character 
transmission through TX FIFO ; 
when UART_CTRLO[14]=0, just UART_TXD[7:0] will 
be send to txfifo; 
when UART_CTRLO[14]=1, UART_TXD[81:0] will be 
send to txfifo (need to wait 4 APB clock cycles) 


6.11.5.2.2 UART_RXD 
Description: the entry of RX Data FIFO, read RX fifo from this address 


ЕСЕЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕІ 
јон 


Reserved 


Reserved UART_RXD 


Deme] 
E33 ә  ÉHABh ы. 
L3 X EBEREREBERERBERES 


Field Name Type Reset Description 
Value 
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UART_RXD [7:0] FIFO operation register 


Reading this register retrieves the next data byte from 
the Rx FIFO. 


6.11.5.2.3 UART_STSO 
Description: UART status register 


Register description (0x0000_9802) 
| Bit | 31 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
LEN 


Reserved 


ase eee КИ ЕИ C QE a eee 


Field Name R/W Reset Description 
Value 


TRANS_OVER [15] Ro | [thi | Data transfer is really over 

RXF_REALFULL [14] ТО RX FIFO is real full(not 
relates to register 
RXF_FULL_THLD) 

TIME OUT RAW STS [13] 1'hO RAW timeout interrupt , this 
bit is set when receive time is 
out. 

ВХЕ REALEMPTY [12] 1: rxf real empty 
0: rxf not real 5-2 7 


но ња ET ТО E rtsn)Request to send, if 
СПЕ rxf« 
RCV HW FLOW THLD, 
RTS=1, else RTS-O. if reset 
RTS- 0. 
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c mv eee 
[sommes [m |ғ9 [© |енмеісдеке теа "| 
ЕС [m — [e — ЕЕ 
poems [m [о [no [never mer 


RXF_OVERRUN_RAW_STS 1'hO Raw RX FIFO overrun 
о 


ЕВАМЕ ЕВВ ВАМ |FRAME ERR RAW STS | [3] ___|во [10 | ТО Raw frame error | Raw frame error interrupt | 
[parity па яли ers | [ro [№ [Faw pariy ororen | 
Ге Еме рам 5т5 m [mo ____|тм __| вал ТХ ЕРО emo nerupi | 
[merui вам оте m [№0 [№ | RawAXFFOWinerupt | 


6.11.5.2.4 UART_STS1 
Description: data number in the ТХЕ and RXF 


0x000C Register description (0x0000_0000) UART_STS1 


TXF_CNT RXF_CNT 


Tx Шо твае [20:17] 4'hO TX FIFO depth description 
Fifo_length=2‘n, the n is the 
tx Но depth 


TXF_CNT [16:8] The number reserved in TX 
FIFO. The register will increase 
when writing data to the TX 
FIFO, while decrease when 
reading data from TX FIFO; 

If SOC integrate tx fifo deep is 
configured as 256,the txf_cnf[15] 
will be valid, or it is invalid; 


mee [m — e je ОИ 
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RXF_CNT T'hO The number reserved in RX 
FIFO. The register will increase 
when writing data to the RX 
FIFO, while decrease when 
reading data from RX FIFO 


6.11.5.2.5 UART IEN 
Description: UART interrupt enable register 


0x0010 Interrupt enable (0x0000 0000) UART IEN 


| em [sr | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 |19 | 16 | T | 16 


Reserved 


Type 


ОЕ ЕЕС 
Ге | о | о Ре о а о о Ре о Ре И ОЗ Ре Le] 
IE EON ERES ЕЕ ЕКЛИПС ЗВ ЕС ЕИ ЕВЕ ВЕЕТ 


ЕО 

Reserved м Reserved 
NT. 
EN 


СЕ — | ea 


обмену ыы | 
кшш fea Со ОИ СЕНЕН ООО 


RXF_OVERRUN_INT_EN | [4] 


RXF_FULL_INT_EN 


6.11.5.2.6 UART_ICLR 
Description: UART interrupt clear register 
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Pex [и Гэга Га а |» ][ [ж [ж [ [ж [ш [зә [зв [лт [л] 
ПО HN 


Reserved 
Type 


ЫШ ee 
Peset | АШ о | | а (о ЕВ С АЕ СВ Е ЗИ СВ 
ЕСЛИ ДЕ ЕЛЕНА СИ fo ВВ е ЕА ПЕ RE EROR RR 


- Е Е 


ыз п nooo = 
[Reset НЕ 0 à :( | .| сс. с ПИ 
== г ЕТЕ 
Value 
ех ана 


на” er es 


BRK DTCT INT CLR = | ho Write “1” Clear break_detect 
interrupt 

CTS CHG INT CLR WO 1'hO Write “1” Clear cts change 
interrupt 

DSR CHG INT CLR [5] WO 1'hO Write “1” Clear дог change 
interrupt 

RXF_OVERRUN_INT_CLR_ | [4] WO 1'hO Write “1” Clear rxf overrun 
interrupt 

FRAME ERR INT CLR [3] WO 1'hO Write “1” Clear frame error 
interrupt 

PARITY ERR INT CLR Write “1” Clear parity error 
interrupt 


— tnl 


6.11.5.2.7 UART_CTRLO 
Description: UART control register 
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Cm [и [| [28 [и |» |» [ж [а [э [ж [ш [з [в [зт [№ 
эе шш 


Reserved 
Type 


IR я IR DTR RTS STOR. Ца ODD 
DPL RX | Ху РЕ RK BYTE_LEN == 
ЕМ 


| Туре | 


КЕ ЛЕВЕ ж. 
БТЕ [ek [AW [Reset value [бшмш | 


MODE_SEL [15] RAN 1'hO "0" : UART 
“1”: IrDA 


TX MODE [14] R/w 1hO 0:Sending data for 8 bit 
operation every time; 
1: Sending data for 32 bit 
operation every time; 


set "1", increase pulse width for 
one clock. 
LUMINE ANML ONE NM 


LE — BRK EN 1hO When TX FIFO is empty and TX 
is idle, setting this bit forces the 
TX data output low. 
Need to be cleared by MCU. 
RTS REG When UART_SFCTL[1] is 0 and 
UART CTL1[7] is 0, the rtsn 
signal is controlled by RTS REG 
bit 
0: rtsn is high 
1: rtsn is low 


STOP BIT NUM | [5:4] R/W 213 0: unused, 1: 1stop bit, 2: 1.5 
stop bits, 3: 2 stop bits. 

BYTE LEN [3:2] data byte length. 
0: 5 bits, 1: 6 bits, 2: 7 bits, 3: 8 
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НЕС 


nm EN ————— parity disabled 
1: parity enabled 


ODD PARITY 0: even parity 
1: odd parity 


6.11.5.2.8 UART  CTRL1 
Description: UART control register 


Pee [sro | 2] » [2r [25 |» [3 [5 [ 2 Га [9 | е [т С 


Reserved 


Type 


кон ш See 
Peset | А Е 5 О О О В о | о Ре о о | о | о о (о | 
шы БЛ ел В В ЕЕС ОЗ Е ead 


ВМА о TW 
RX TOUT THLD Е RCV_HW_FLOW_THLD 
m АСК 


ІЛ m С С = 
ret PPP Perl PP PP Prt 


Field Name R/W Reset Description 

Value 
DMA_EN С “1” enable DMA access UART FIFOs 
LOOP_BACK Self test mode, TX input to RX 


RX_TOUT_THLD [13:9] Receive timeout threshold 
Receive time cycle num = RX_TOUT_THLD * 
UART_CKD * 8 

TX_HW_FLOW_EN | Transmit Hardware Flow Control Enable 
“1” enable transmit hardware flow control 
“0” disable 

ВСУ HW FLOW EN [7] i Receive Hardware Flow Control Enable 
“1” enable receive hardware flow control 
"0" disable 


ВСУ HW FLOW THLD , Receive_Hardware_Flow_Control_ Threshold 


When RCV_HW_FLOW_EN is enabled, if the 
number of unread bytes in the RX FIFO is 
greater than the receive hardware flow control 
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threshold value, the RTSN is set to high to 
stop the remote TX. 


6.11.5.2.9 UART_CTRL2 
Description: UART TX FIFO empty and RX FIFO full watermark register 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕНЕЛЕЛЕЛЕДЕГІ 
Кејн 


Reserved 


TXF_EMPTY_THLD | [15:8] R/W 5’hO TX FIFO data empty threshold. 
If tx fifo deep is configured as 
256,the txf_empty_thld [15] will 
be valid, or it is invalid; 


mew m p [е БЕНЕН 
RXF_FULL_THLD [160] = [Rw әһв |RXFIFO data full threshold 


6.11.5.2.10UART_CKDO 
Description: This register is used to configure baud rate 


0x0024 Divisor register (0х0000 054А) 


| Divisor register (0x0000_054A) — 
eee біл ee mi =". 
a Ҥ„ 


Reserved 
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UART CKDO | [15:0] 16'h54A Clock divisor bit 0 to 15 


6.11.5.2.110АВТ 5152 
Description: UART interrupt mask status 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 


Reserved 


Type 


i eee 
кез + [| ПИ ОЗ ОВ В СВ | о о о | о | о о СВ 
Е rs CERES oes cae ЕСЕ ЕНЕ 


- B 


E о И Ка 
| пеге: ЕЕ = === «> |» |» | о о | о | о! 


Неја Мате R/W Reset Description 
Value 


TIME_OUT_MASK_STS [13] p ү" Time out interrupt mask 
status 


mp [ao је 


BRK_DTCT_MASK_STS [7] 1hO Break detect interrupt mask 
status 

CTS CHG MASK STS То CTS change interrupt mask 
status 

DSR_CHG_MASK_STS [5] 1hO DSR change interrupt mask 
status 

RXF OVERRUN MASK STS | [4] ThO RX FIFO overrun interrupt 
mask status 


FRAME_ERR_MASK_STS [3] ThO Frame error interrupt mask 
status 

PARITY_ERR_MASK_STS [2] 1hO Parity error interrupt mask 
status 

ТХЕ EMPTY MASK STS [1] ТО TX FIFO empty interrupt 
enable 

|o јо |90 | 


RXF FULL MASK STS RX FIFO full interrupt mask 
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6.11.5.2.12UART_DSPWAIT 
Description: UART control register 


Lm [э [о | 2] 2 [2r [29 [2 | [з [з Га [ | s | e [ v [в 
LINE NNNM 


Reserved 


- ЕИ | ый | А С | = 


| Туре | 


н 
БІ ИСХОК bo 


TX DATA T 2ћ0 O:little endian byte model 
1:big endian byte model 
2:big endian half word model 


RX_DATA_SWT [7:6] O:little endian byte model 
1:big endian byte model 
2:big endian half word model 

TX_DMA_MOD_SEL 0: tx_dma_req keep 1 until 

receiving the tx_dma_ack 
1: tx_dma_req is “1” when 
rx full is “1”,else “0” 
RX DMA MOD SEL 0: rx dma req keep 1 until 
receiving the rx dma ack 
1: rx ата req is "1" when 
rx full is “1”,else “O” 


UART. DSPWAIT [3:0] This register is used for DSP 
control 


6.11.5.2.13UART SFCTL 


Desciption : UART software flow control function configuration register 
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Cm [и [о |» Га а |» [25 | [в [= [и [ж [а [в [зт [v 


Reserved 


Reserved 


SW_FCTL_EN [1] R/W 1hO “0”: Disable software flow 
control 
“1° : Enable software flow 
control 

SW FCTL MODE R/W Tho “0” software flow control mode 
0 
“1” software flow control mode 
1 


6.11.5.2.14UART_XCMD 


Desciption : ЏАВТ XCMD command configuration register 


Lm [so [2 [2 [2 [29 [25 [7 [5 [ 2 Га [9 | е [ v [ 6| 
н 


Reserved 
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UART_XON [15:8] R/W 8111 Тһе XON command 
configuration value 


UART_XOFF [7:0] R/W 813 The XOFF command 
configuration value 


6.11.5.2.15UART_ESCAPE 


Desciption : ЏАВТ ESCAPE command configuration register 


Cm [и о» [» [и |» | | [ж [= [ж [ш [з [з [лт [пе 


Reserved 


UART_ESCAPE ГИШИ 0] 877 The ESCAPE command 
configuration value 
6.11.5.2.16UART_VERSION 


Ten Ги о [2 [2 [2 [s [25 |“ 5 [2 [т |  ] vo [9 [| [15] 


reserved 
Type 


ieee eee 
| Reset | 1:7 ЕВ ЗК И ИЕ И ШЕ ЕИ ЕЕ 
cem 


UART Version 


cc m E 
L'YNSERERERENEN 


Field Name Type Reset Description 
Value 


[15: 0] EI 0x0600 LE register indicates the version of this IP 
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6.11.6 Application Notes 


Including RAM input and output formats, special requirement, software control flow, 
description, etc. 


Working in UART mode with hardware flow control (full duplex) 
16. The initiator writes to the setup register (global register) 
17. The initiator writes the UART_CTLO register bit 15 to "0" to enable UART mode. 


18. The initiator configures UART. CKDO registers to generate the suitable baud 
rate. For example, if clk_uart is 26 MHz, UART. CKDO is set to 0xe1, then the 
UART baud rate is 115 k. 


19. The initiator configures UART_CTLO to generate the suitable data format, such 
as parity enable and parity style, byte length, and stop bit number 


20. Set UART_CTL1 register bit 7 to “1” to enable receive hardware flow control 
21. The initiator configures UART_CTL1 register bit [5:0] to suitable value 
22. Set UART_CTL1 register bit 8 to “1” to enable transmit hardware flow control 


23. The initiator configures UART_CTL2 to generate receive watermark and 
transmit watermark 


24. The initiator writes UART_CTL1 register to configure receive timeout value 
25. Enable related interrupts by writing UART_IEN register 
26. Writing data to UART_TXD 


Once the TX FIFO is not empty: 
27. datain TX FIFO will appear on TX line in sequence 
28. If data number in the TX FIFO is less than the data empty threshold value, a 


txf_empty interrupt will be generated. After receiving this interrupt, MCU should 
clear the interrupt and write more data into the TX FIFO 


29. If data number in the RX FIFO is more than the data full threshold value. An 
rxf. full interrupt will be generated. After receiving this interrupt, MCU should 
clear the interrupt and read data from RX FIFO 


30. If receiving RX TOUT interrupt, read all data in the RX FIFO 


When the transmission is completed: 


31. IF RX FIFO is not empty, read all data in the RX FIFO when receiving 
RX TOUT interrupt 


32. Disable all interrupts, disable uart en in global register 


When use the software flow control without ctsn and rtsn signal 


33. The XON/XOFF/ESCAPE register should be configed before the enable of 
software flow control and mode selection 
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34. The software flow control enable bit should be configured before starting a 
software flow control transation 

35. The frame length must be configured as 8 bit, when enable software flow 
control function 


36. The flow control fifo deep threshold(uart_ctl1[6:0]) should be bigger or equal 
than rx_fifo full threshold(uart_ctl2[6:0]) 


6.12 SPI Interface 
In AP sys, there are 4 SPIs and SPI2 support HighSpeed mode 


Base Addr Range Addr Map Description 
0х0 E840 0000-0х0 E84F FFFF SPIO 


0х0 E850 0000-0x0 E85F ЕЕЕЕ SPI 
0х0 E870 0000-0х0 E87F FFFF SPI3 


6.12.1 Overview 


SPI is a serial synchronous communication interface. SPI block enables the device to 
interface with SPI peripherals (i.e. A/D converters, display drivers, EEPROMs etcs.) It 
consists of a serial shift register with serial data input, serial data output and serial shift clock. 
The shift clock can be selected from either an interval source or an external source. 
Operating the SPI with the internal clock source is called the Master mode of operation. 
Similarly, operating the SPI with an external shift clock is called the Slave mode of operation. 
SPI module support MICROWIRE/PLUS mode, sync mode , s8 mode and 3-wire mode. Only 
in MICROWIRE/PLUS mode, master and slave both be supported. This document defines 
function and configuration of SPI block. 


6.12.2 Features 


V0.3 


Compliant with the SPI standard 

Support MICRO/PLUS mode, SYNC mode, S8 mode and 3-wire mode 
Serial clock with programmable frequency , polarity 

Wide selection of SPI word lengths ranging from 1 to 32 bits 

Two 32-word-deep FIFOs minimizes processor overhead at high data rates 
Master / slave 

data transmit or receive with MSB first or LSB first 

Transmit only/ receive only / transmit and receive mode 

For only receive mode , the length of words ready to receive form the slave can be 
programmed 

The intervals of two SPI frames can be programmed 

Supports DMA 

interrupts for FIFO events and transfer events 

The polarity and position of the sync can be configured 
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As slave transmit phase adjustable 
TX/RX FIFO address can be reset 


Support csn input in slave mode 


Little endian default 


Supports higher speed data transfer mode for slave 
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Supports 3-wire 9bits and 4-wire 8bits SPI mode for LCD interface 


6.12.3 Signal Description 


V0.3 


Base Band Chip 


SPI Module 


spi sck 
spi do 
spi di 


spi csn 


spi cd 
— 5 


Ке SCLK 
| Сепепс 
Ке 
S! spi Slave 
so device 
№» CS 
£= CD 


Figure 6-1SPI in Master Mode(FULL-Duplex) 


Base Band Chip 


SPI Module 


spi_sck 
spi_do 
spi_di 


spi_csn 


«ЗСК 
Generic 
c > SI SPI 
Master 
— SO device 
«— — — CS 


Figure 6-2 SPI in Slave Mode(FULL-Duplex) 
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6.12.4 Function Description 


The SPI master mode supports communication with up to two independent SPI devices. SPI initiates a 
data transfer on the data lines (spi do and spi di) and generate clock (sck) and control signals(spi ncsi). 


Write data to this Spi txd register initiates a character transmission through TX FIFO, the pointer 
БА wr address will increase. All data ready to send must be written into the TX FIFO first, thenoccurs in 
transmit line. 


Data sampled from receive line is placed in RX FIFO first. When the data number in the RX FIFO is more 
than the receive data full threshold value, an rxf full interrupt is generated. MCU will read data from RX 
FIFO as soon as receiving the interrupt. 


SPI MCLK 
E MCLK 
CLK generator | & 
сік spi 
" = 5 
PCLK Domain у 
| SPI control SPI SCK 1 NE 
APB Е —— 
< register generator 
ЈЕ | 
RX/TX FIFO SPI RX/TX 1 , 5. 
control control Е 
Tf — SDI 
PCLK Domain |clk spi Domain clk spi Domain | 
RX/TX data FIFO 


Figure 6-3 diagram of SPI Master 
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А 
PCLK || SCK Domain | 


| 
| spi_do 


APB bus 


APB bus 


Figure 6-4 Diagram of SPI Slave 


6.12.4.1 MICROWIRE/PLUS work mode 


MICROWIRE/PLUS is an enhancement of the MICROWIRE™ synchronous serial 
communications scheme, originally implemented by National Semiconductor's COP400 
family microcontrollers. It has three wires, 51 (serial input), SO (serial output), and SK (serial 
clock). The input data one the 5115 shifted high order first into the chip; the output data is 
shifted out high order first from the Most Significant Bit (М5В) on SO. The SK clock is 
generated internally for the master mode. One burst has 8 data bits. The input data is 
captured on the rising edge of SK. Following is the timing diagram. 


Figure 6-5 MICROWIRE/PLUS Timing (CPOL=0, CPHA=0) 


: 2n*Tdata ; 1 2n*Tdata : 


Figure 6-6 Alternated Phase SK Clock Timing (CPOL=0, CPHA=1) 
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: 2n*Tdata ; : 2n*Tdata : 


$0 


$1 


Figure 6-7 MICROWIRE/PLUS Timing (CPOL=1, CPHA=0) 


: 2n*Tdata ! 1 2n*Tdata ! 
D . . . 


Figure 6-8 MICROWIRE/PLUS Timing (СРО 1, CPHA=1) 


In the normal mode data is shifted in on the rising edge of the SCK clock and data is shifted 
out on the falling edge of the SCK clock. It is also allow an additional Alternate SCK Phase 
Operation. In the alternate SCK phase operation, data is shifted in on the falling edge of the 
SCK clock and data is shifted out on the rising edge of the SCK clock. 


To configure SPI for this mode, just enable SPI clock in global control register, program 

spi ctlO control register, enable RX data shift in at ЗСК rising edge(spi ctlO[0] = 1), and 
enable TX data shift out at ЗСК falling edge(spi ctlO[1] = 0), set transmit data bit number to 
8. Also program spi_clkd according to MCLK and SCK clock rate. Leaving other control 
register with default value. When put data into TX FIFO, the SPI will send and receive an N 
bit data at the same time. 


The clock phase and TX/RX data timing is programmable to meet other requirements. For 
example, for: 


М = 8, CSO, CPOL=0, СРНА =0 timing as Figure2, set spi сно = 0x0e22 
М = 8, CSO, CPOL=0, СРНА =1 timing as Figure3, set spi_ctl0 = 0x0e21 
М = 8, CSO, CPOL=1, СРНА =0 timing as Figure4, set spi сно = 0x2e22 
М = 8, CSO, CPOL=1, СРНА =1 timing as Figure5, set spi_ctl0 = 0x2e21 
CPOL=0 means ЗСК idle phase is low, maps to spi ctlO[13] = 0; 
CPOL=1 means СК idle phase is high, maps to spi ctl0[13]-1; 
CPHA decides SPI working in normal mode or in the alternate SK phase operation. 
СРНА maps to ctlO. reg[1:0], 
Spreadtrum Communications, Inc., Confidential and Proprietary 1448 of 2330 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


V0.3 


КЕЗ SPREADTRUM | 5С9853ІЧА Device Specification 


“10” (CPHA=0) means output data at negedge of clk while receiving data at posedge of clk 
"01" (CPHA-1)means output data at posedge of clk while receiving data at negedge of clk 
“00” and “11” are not available in this mode 


6.12.4.2 Synchronous SPI 


Besides SCK, SDI, SDO, Synchronous SPI provides the fourth pin as a synchronous signal. 
К generates single bit width pulse on one of the TX/RX bit position. On slave side, it tells 
when to latch the received byte and prepare the next data for transmit. 


If enable sync mode by setting spi ctlO register bit14, the sync pulse will appear on the last 
bit. If program spi ctl1 register bit 4~0 to N, the sync pulse will locates on top of bit N. The 
SYNC bit can be program output to one of the 4 chip select pins by setting spi ctl1[11:8]. 


1 2n*Tdata i| 


к [|| УМ 
SYNC | | u / А 


А, | Bit 0 
ви 
(LSB) 


50 
(LSB) 
Figure 6-9 Alternated Phase SK Clock Timing (CPOL=0, CPHA=1) 
6.12.4.3 4-wire Serial Interface(s8) 


SC8800G SPI supports 4-wire serial interface, which required by LCD driver like ULTRACHIP 
UC1607. Only write operations are supported in this mode. Pin CS is used for chip select and 
bus cycle reset. Pin CD is used to determine the content of the data been transferred. On 
each write cycle, 8 bits of data, MSB first, are transmitted on falling SCK edges. If CD=0, the 
data byte will be decoded as command. If CD=1, this 8-bit will be treated as data. Pin CD is 
examined when ЗСК is pulled low for the LSB(DO) of each burst. The maximum ЗСК 
frequency required is 5MHZ. 


To enable SPI working in this mode, all settings are same as program MICROWIRE except to 
enable TX data shifting out at SCK rising edge. Also need to set spi ctl1 control register bit7, 
enable s8 mode, and assign the CD signal output from one of the four CS pins by 
programming bit11~8. Please pay attention to not mapping CD to the same CS pin used for 
LCD chip select. For example using CSO as chip select, using cs1 as CD, we should program 
spi ctlO register bit11~8 “1100” and programming spi ctl1 register bit11~8 "0010". 


SDO А D7 D6 D5 D4 D3 D2 DI DO хх D7 D6 


Figure 6-10 4-wire Serial Interface (s8) Timing 
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(3) SW write 9 bits data to TX FIFO while ctl0_reg[6:2]] program to 8. Bit 8 is used to 
control CD signal, and bit[7:0] will be used to transmit to slave. 


(4) SW Set SPI CD БІТ, this bit will be connected to SPI CD pin, will be used to transmit to 
slave 


6.12.4.4 3-wire Serial interface 


The 3-wire serial interface is required by Sound Generator Chips like OKIML2860. SDO 
works as an in/out pin because data has to be read/write through the same pin. SCK is the 
serial clock, output data from SDO change at clock falling edge, input data is sampled at 
falling edge. See Figure 8. There is also an alternate SCK phase operation, data output at 
clock rising edge and input data is sampled at rising edge. See Figure 12. One burst has 16 
bits. 7 address bits sent first. Bit8 is command bit. “1” means writing 8 bits data to the slave. 
"0" means reading 8 bits data from the slave, the read data address in slave is the 7 bits 
address sent in the same burst. 


Data W rite Timing 1 
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Data Read Timing 1 
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Figure 6-11 3-wire Serial InterfaceTiming 1 
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Data Write Timing 2 


1 2 3 4 5 6 7 8 9 1011121314 15 16 


ве р РАДА ae АЛА ГА ЈА J ТА. 


X—X— —5 Ка 
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SHCH2 
toy ји CHSH2 


tsc 
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Data Read Timing 2 


1 2 3 4 5 6 7 8 9 10 11121314 15 16 


tsror2 Колона 
1 t 


SHCH2 
ан 180 CHSH2 


SDI X TE А[4] X А[3] Х А[2] Х АИ] X А[0] y R eX D[7] Х D[6] Y и | D[1] X D[0] X 


INDEX РАТА —————3 


Figure 6-12 3-wire Serial InterfaceTiming 2 


To program SPI in this mode, set spi ctlO control register to ОхОе43 ,means 16bits sent in one burst, TX 
at clock falling edge, RX sample at clock falling edge, CS maps to с50. Set spi ctl1 to 0х3028 , means 
to enable 3-wire mode, command bit is bit8. Set spi ctl2 to 0х07 , the read data starts from bit7. Then 
put 16 bits data into TX FIFO, and receive 8 bit data from RX FIFO. 


If set spi ctl1 bit6 to “1”, signal CS will change to low before half cycle of the first edge of SCK, and go 
high after half cycle of the last edge of ЗСК. 


To program alternate SCK phase timing as Figure 9, set spi ctlO bit13 to "1", other setting are same as 
timing 1. 


New feature: 
When set spi mode-1 /2 , cd bit will be send out with data together ‚апа be put to bit 8 position. 


spi cd mode & 
tx pos[-- 8 tx en 


TX FIFO Shift register 


spi do 
— 
spi_cd_bit 
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Support cd bit be transmitted with data together. Set SPI CD BIT, put it to bit 8 position when transmit 
out from tx shift register. 


CS \ / 


SCK 


sol < э Ге Ге [> [os [ът [э оо 


When set spi mode = 1/3, spi d oe is controlled by is rx only bit, when set is rx only bit, 
spi d ое is 0, and spi d ie is 1. 
Logic description: 


S3w po s3w md 
© | 


s3w_md 


s3w_rd_strt 


6.12.4.5 Dummy control 
SPI controller supports write and read configurable dummy clocks. 


For TX mode, dummy clock number is controlled by SPI TX DUMY LEN, which set dummy 
clock number when write LCD. 


CS АЖ 
WNL ILILILILI LI LT LI LJ ЕН НЕН 
<> | осх | o7 | ое | os | ог | оз | ог | от | vo m: DCX 


For Rx mode, dummy clock number is controlled by SPI RX DUMY LEN, which set dummy 
clock number when read LCD. 
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С5 — TX RX 
x — ппппппппП пли ІП 


SDO ——] DCX | D7 D6 DS D4 D3 D2 DI | ро | 
| 


SDI $$$ ој ро | 


Dummy clock 


6.12.4.6 SPI Slave Design 


6.12.4.6.1 SPI Slave Clock 


spi_slv_sck_mode 


fifo ск fifo_clk_r 


PCLK PCLK 


PCLK fifo ск fifo_clk_r PCLK 


rx fifo 


spi_slv_sck_mode ptest_scan_mode 


spi_sck_i ©К spi slv-tx tx logic 


spi csn i сік spi slv rx 


rx logic 


6.12.4.6.2 SPI Slave Reset 
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APB 


PRESETn 


spi_slv_soft_rst 


J 
@ 
IE 
^ 
= 
© 
= 
E: 
5 
2 
С) 
^ 
О 
© 
Е 
о 
Е. 


6.12.4.6.3 SPI Slave TX 


PCLK Domain | SCK Domain TX mode 


APB bus 


clk spi slv t 


| 
x req ctrl 
frame_end_flg | 
| 
| TX mode | 
| Init load | load Frame length 
ECOLE UD ессе. Қ И ВОИ т Г 
Figure 6-13 TX logic structure 
€ After TX FIFO ready data, load TX FIFO data to tx bufO and tx Би 
@ Waiting master send serial clock to slave 
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Host start send 


Spi slave tx fifo 
serial clock 


d Frame length = N 
prepare data 


sck i 


0 1 


sck_i_inv 


tx_buf_sel 


reg_load_flg | 


tx_buf0[31:0] X DO[31:0] X D2[31:0] 
ах bufl[31:0] р1131:0] 
tx, pos 0 Xna ү 0 луу 9 me Way 


spi_do X BITO Мвтувт ух УТУ вт Х вилу визу 


Figure 6-14 TX timing chart 


6.12.4.6.4 SPI Slave RX 


rx bufl 


switch ctrl 


Figure 6-15 RX Logic structure 


€ According to SPI interface timing mode requirements , clock generator generates clk_spi_slv_rx 

е RX pos counter count clk spi slv rx, generating rx buf sel signal during the last clock per frame. If 
rx buf зе!=0, sample the serial data input to rx_buf0, otherwise sample to rx buf1. 

@ Synchronize the rx buf sel signal to PCLK domain, get the edge , and generate rx wr req. fetch 
data from rx. bufO, write to FIFO during the rising edge , and rx Бин during the falling edge. 
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Host start send Frame length = N 
serial clock 


© ер ух ГТ Гы 11 


rx_buf0[31:0] Х D0[31:0] 


тх buf1[31:0] D2[31:0] 


rxf wr req 


6.12.4.6.5 SPI Slave Timing 


T pad i T clk gen 
PAD 


сік spi slv t 


spi do 


pin p buf 


When TX transmission mode, loop timing delay from sck in to spi do is: T dly = T pad і + T ск gen + 
T tx + T pad o. according to SPI timing requirement, send data during rising edge of ЗСК, and sample 
data during falling edge of SCK. Otherwise, send data during falling edge of SCK, and sampling data 
during rising edge of ЗСК, so, timing should satisfied T ck /2 — T ау > т setup. 
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T ck/2 


clk spi slv tx 


6.12.5 Control Registers 


6.12.5.1 Memory map 
ARM base address: (0х8е00 2000 


Offset Description(detail of abbreviation of this 
Address control register) 

Write data to this address initiates a character 
0x0000 SPI TXD transmission through tx FIFO 

Read this address retrieve data from rx fifo 


V0.3 Spreadtrum Communications, Inc., Confidential and Proprietary 1457 of 2330 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


EP SPREADTRUM | 5С9853ІЧА Device Specification 


ои, № | Description(detail of abbreviation of this 
Address control register) 
Р ~ (хм ________ 


6.12.5.2 Register Descriptions 


6.12.5.2.1 SPI_TXD 


Description: Transmit word or Receive word 


0x0000 RTX register (Reset 0x0000_0000) SPI_TXD 


| Bit_| a1 | 90 | 29 | 20 | 27 | 26 | 25 | 26 | 23 | 22 | 21 | 20 | 19 | 16 | 17 | 16 | 
еј OR 


SPI TXD 


T 


 ОШЕАЕЖ E RR OR USER А НСО ЕС RR 
т AN so |) 


SPI TXD 


Field Name Type Reset Description 
Value 


V0.3 Spreadtrum Communications, Inc., Confidential and Proprietary 1458 of 2330 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


КЕЗ SPREADTRUM | 5С9853ІЧА Device Specification 


SPI_TXD [31:0] W/O 3270 Write data to this address initiates a character 
transmission through TX FIFO 
Read from this address retrieve data from RX FIFO 


6.12.5.2.2 SPI_CLKD 
Description: Clock divisor bit 0 to 15 


Lm [э [о [o [ж [or [9 [2 | и [s [22 Га [9 | s [e| v [в 


Reserved 


Type 


eee ЕЕ 
| eset + [| о | о о | | о | о о о | о | о ЕЕ 
БІЗ А ЕС О Е Е ПЕ ЕС ЕС ЕС ЕН ЕИ 
еј е мА — — 


SPI CLKD 


SPI CLKD 


БОЛЕЕ ЕЕН eRe e COAESENICEENKEN 


Field Name Type Reset Description 
Value 


SPI_CLKD [15:0] RAN 16'h3 Specify the clock ratio between spi sck and clk spi. 
If clk spi runs at 48 MHz, and spi sck runs at 12MHz, 
SPI CLKD should be 1, 
spi sck = clk spi/2(n--1). 


Note: 


When work in the slave mode, the frequency of spi sck depends on the SPI master, so the register 
SPI CLKD is not used . 


6.12.5.2.3 SPI CTLO 


Description: This register is used to configuration of the SPI interface 
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и ec 
LIMEN RN 


Reserved 
Type 


à SYN SCK Res NG NG 

С | еш A ote SPI CSN PRE LSB CHNL LEN UN m 

TX RX 
Type EN 7 7| =“ NNNM 


SYNC POL [15] R/W 1hO Sync polarity, positive or 
negative pulse for SPI or 
3-wire mode ,read command 
polarity 


snc no [та 
Бос теу [пэ 
mr [m СИ И 


SPI СОМ РВЕ | [11:8] RAN Е 4 bit chip select. There are totally 
4 chip selects for SPI 
“1110”: с$0 is valid 
“1101”: cs1 is valid 

LSB [7] R/W 1hO In default, The input data is 
shifted high order first into the 
chip; the output data is shifted 
out high order first from the Most 
Significant Bit (MSB) on SO. 
When this bit is set, the data will 
be shift out or in from the LSB 

CHNL LEN [6:2] R/W 180 Transmit data bit number. 

ка “0”: 32 bits per word 

"1" : 1 bits per word 
“31”: 31 bits per word 


NG TX [1] R/W УЋИ “1” enable TX data shift out at 
clock neg-edge 

NG_RX R/W 1hO “4” enable RX data shift in at 
clock neg-edge 
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6.12.5.2.4 SPI_CTL1 


Description: This register is used to configuration of the SPI interface 


Cm [sTw]2 [sow [5 [ж [ж 2 [т To | 5 [ 5| v [е 
De == 


Reserved 


Reserved б ЈЕ ЈЕ = H_M S3W_POS 
D 


Те mm || ән н MD MNT 
воља ë ШЕНИКИКИННЕНЕНЕНЕКЕТІКЕНЕНЕН 


mus СИ ЕИ И 


ВТХ мр [13:12] R/W 2'h3 "00" : idle mode 
"01" : receive mode 
“10” : transmit mode 
"11" : transmit and receive 


SYN CSN SEL | [11:8] R/W 4'h0 S8 CD or SYNC signal maps to 
= K csn number 
"0x0001" selects csnO as cd 
signal 
“0x0010” selects csn1 as cd 
signal 


CS_H_MD R/W 1hO 3-wire Melody timing 1, csn high 
mode enable 


S3W POS [4:0] R/W 510 3-wire mode, w/r control position 
ч or the sync pulse position(the 
pulse will 
locates on top of bit N) 


6.12.5.2.5 SPI_CTL2 


Description: This register is used to configuration of the SPI interface 
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ЕСЕЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕНЕЛЕЛЕЛЕЛЕІ 
эе шш 


Reserved 


Type 


OMA OMA ONL DMA | IS_S 
ее * 0 


| Type | 


nap m — se || 


DMA REQ SEL SEL | [10] RW j 0:DMA TX and RX REQ 
independent 
1:DMA TX REQ are depended 
on RX REQ status 


TX DMA SEL RAN 0: tx dma req keep 1 until 
receiving the tx ата аск 
1: tx_dma_req is “1” when 
tx empty is “1”,else “0” 
RX DMA SEL R/W 0: rx_dma_req keep 1 until 
receiving the rx_dma_ack 
1: rx_dma_req is “1” when 
rx_full is “1”,else “0” 
RX_ONLY_HLD “0” : working on only receive 
mode, when rxf_realfull is high, 
SPI will be held until rxf_realfull 
is low 
“4”: по holding 


DLAN 1’hO “0” : master 
“1” : slave, only support 
microplus mode 
S3W_RD_STRT [4:0] R/W 5ћ0 Read data start bit ,used for 3- 
wire mode 


6.12.5.2.6 SPI CTL3 
Description: SPI RX FIFO FULL/EMPTY watermark 
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ЕСЕЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕНЕЛЕЛЕЛЕЛЕІ 
ама | шш 


Reserved 


RXF_EMPTY_THLD ee — 8] 5h10 Receive FIFO data empty 
threshold. Relative with 
rx Шо empty interrupt 


eseve Jra o ја | 

RXF_FULL_THLD = R/W 5'h10 Receive FIFO data full 
threshold. Relative with 
rx fifo full interrupt 


6.12.5.2.7 SPI СТІ4 


Description: This register is used to configuration of the SPI interface 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕІ 
De [7 RAO 


Reserved 


ШЕ 


E eee ЕРІ ПО 


RX_ONLY_DO [15] working in only receive mode, 
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: SPI send all 1 to slave 
x 14 Toms 
Only used for slave mode 


PHS DLY [13:12] R/W hO Phase delay. Relate to fast 
T mode. 
When in normal mode, this bit 
is not used . Only used for 
slave mode 


SYNC_CLKMASK [11] R/W 1'hO “1” Mask out the first clock 
pulse in SPI mode 

SYNC HALF [10] RAN ТО Sync half, sync width is half 
Spi sck cycle 


IS RX ONLY R/W 1hO “1”:гесеме data only. 
n The bit should be written at 
last. 
Only used for master mode 
BLOCK NUM RAN 9'hO Number of data words ready to 
receive in "receive only" mode. 
Only used for master mode. 


6.12.5.2.8 SPI CTL5 


Description: This register is used to configuration of the SPI interface 


0x001C Configure register(Reset 0x0000 0000) SPI CTL5 


| ei [sr ioo | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 |19 | 16 | 17/16, 


Reserved 
Type 


ee ОЕ 
| eset | | "| | о КИКА о Ре о о о се sje] s] 
ЕСЕ ЕСЕ ЕЕ ЕА Б ЕИ EEA 
ее __ __ оо 


ITVL_NUM 


Type 


LI NUM [15:0] 16'h0 For master, transmit data 
interval, programmable n from 0 
to 65535, delay is (n*4+3) clock 
cycle. 

For slave, max receive data 
interval. If the slave has not 
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sampled the edge of spi_clk in 
the interval(n*4+3), slave will 


stop the receive process and 
send timout interrupt 


6.12.5.29  SPI_INT_EN 


Description: SPI interrupt enable register 


Pee [so [2 [2 [2r [29 [25 [з [ 5 [2 Га [9 | s [зв [ v е 


Reserved 


Type 


"| 


л лүп DE 


== ЕЕ КЕ 
Value 

[mco mre [m | __|то ___| Prendiferuptenable _ | 

с СИ (ТИ ЕИ СТ" И 

Коте eae 


| ХЕ ЕШШ. INT ЕМ | | ХЕ ЕШШ. INT ЕМ | INT_EN вм tho | тћо ____| Rxf_fullinterrupt enable || full | Rxf_full interrupt enable | enable 


TIME_OUT_INT_EN 1hO Slave mode timeout interrupt 
enable 

RX OVF INT EN Rx overrun reg interrupt 
p 


25 
| ТХЕ FULL INT ЕМ | Е СИ 1'һ0 ИИИ | Tx_fifo_full interrupt enable | 


RXF_EMPTY_INT_EN ТО Rx_fifo_empty interrupt 
enable 
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6.12.5.2.10 SPI_INT_CLR 


Description: SPI interrupt clear register 


Fm [so [2 [2 [2r [29 [25 а [5 [2 Га [9 | е [ v [ | 
LINE ООО 


Reserved 


Type 


Reserved Reserved 
R 


Field Name R/W Reset Description 

Value 
RX END INT CLR э wo то | Rx data end interrupt clear 
TX END INT |. [TX END INTCIR. | SO мю | _ Tx data end interrupt clear 


TIME томан N INT_CLR ТО Write “1” clear slave mode 
timeout interrupt 

RX_OVF_INT_CLR Write “1” clear 
Rx_overrun_reg interrupt 

TXF_EMPTY_INT_CLR [3] WO ТО Write “1” clear Tx_fifo_empty 
interrupt 

TXF_FULL_INT_CLR [2] WO ТО Write “1” clear Tx_fifo_full 
interrupt 

RXF_EMPTY_INT_CLR [1] WO ТО Write “1” clear Rx_fifo_empty 
interrupt 

RXF_FULL_INT_CLR WO ТО Write “1” clear Rx_fifo_full 
interrupt 


6.12.5.2.11 ФОР! INT RAW 
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Description: SPI interrupt raw status 


Cm [и ||» [28 [в |» |» [а [ж [= [= [ш | о vv [v- 
[reef 


Reserved 


Type Reserved 


"EM 


| туре | ИИК 
ШЯ © | о | ' | о. oA | о |: | о! 


Неја Мате R/W Reset Description 
Value 


RX END IRQ ТО Raw rx data end interrupt, 
this bit is set when spi 
controller received 
RX_DATA_LEN data from 


TX_END_IRQ Raw tx data end interrupt,this 
bit is set when spi controller 
send TX_DATA_LEN data. 


TXF_EMPTY_RAW_STS Raw txf_empty interrupt, This 
bit is set when the number of 
tx fifo data byte is less than 
the tx empty watermark 
value. Auto cleared when the 
condition disappears. 


RXF FULL RAW STS Raw rxf full interrupt. This bit 
is set when the number of rx 
fifo data byte is larger than 
the rx full watermark value. 
Auto cleared when the 
condition disappears. 


TIME OUT RAW STS [5] ThO Raw slave mode time out 
interrupt 

RX_OVF_RAW_STS [4] ThO Raw Rx_overrun_reg 
interrupt 


TX_FIFO_EMPTY_W 3] ___|во fani |Тхіетріу w(for debug) 
TXF_FULL_RAW_STS |] |. RO то | Raw Tx Но ful interrupt 
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Тағ Ем ВА ат [m fo [м Ганно тру тотор 


RX FIFO FULL R по [во [10 | Rxf. full r(for debug) 


6.12.5.2.12 SPI INT MASK STS 


Description: IIS interrupt raw status 


| Bi зт | зо | 20 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 1 | 18 | 17 | 16 
| Мате | Reserved 


Reserved 


ыт ABO сия 


Raw rx data end interrupt, 
this bit is set when spi 
controller received 
RX_DATA_LEN data from 
slave. 


TX_END_IRQ_MASK_STS : Raw tx data end interrupt,this 
bit is set when spi controller 
send TX DATA LEN data. 


ТХЕ EMPTY MASK STS [7] 1h1 Txf empty interrupt mask 
status. 

ВХЕ FULL MASK STS ThO Rxf_full interrupt mask 
status. 

TIME_OUT_MASK_STS [5] ThO Slave mode time out interrupt 
mask status 

RX_OVF_MASK_STS Rx_overrun_reg interrupt 
mask status 
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[mews _ Та (өре — 


TXF_FULL_MASK_STS e ИШГЕН — Со full interrupt mask 
status 


RXF EMPTY MASK STS р Er Rx fifo empty interrupt mask 
status 


6.12.5.2.13 SPI 5151 
Description: SPI RX FIFO write address and read address 


Fm [sr [= [2 [2 [29 [2 [5 [5 [2 Га [9 | 5 [зв [ v КС 


Reserved 


Те ВЕ: ъ« — | 
L3 ë и |: ||: |: | 


текна |ы [RW [Reset Vane ыыы — — 7] 
нон [wes — mo [50 [Ромен | 
ене [rs [RO [m — [| CS 
[menos [нй СИ И СТИ 


6.12.5.2.14 SPI 5152 


Description: SPI status register 
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ШСЕЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕІ 
e RN 


Reserved 


Type 


ЕНШ Ng 
Peset | О О | | | а (о ВИ С О с ЕИ ЕЕ 
peme e ВЕС В ЗВ ОЕ В мој ој ај EC 
[туре d | | ЕЈ! 

L3 ЕНЕНЕНЕНЕНЕНЕНЕНЕНЕЛЕМКОЛАЯН 


кезле [oe [RW [Reset vave [Desorption | 
ее а јо [m [раю | 
зик [и јо [тоо рење | 
ала “|а — e — |ғы баға — — 


EX NM ТО “1” transmit process 
"0" idle state 


| ТХЕ REAL. EMPTY | REAL_EMPTY Ro [м | h1 TX FIFO has no data 


[D пел EMPTY REAL FULL LENT ии ho TX FIFO is real full. (not relates 
to TX full threshold) 


RXF_REAL_FULL т Tho RX FIFO is real full. (not relates 
to TX full threshold) 


TXF_EMPTY [3] УЋИ This bit is set when the number 
of TX FIFO data byte is less 
than the TX empty interrupt 
watermark value. Auto cleared 
when the condition disappears. 

TXF_FULL [2] 1hO This bit is set when the number 
of TX FIFO data byte is larger 
than the TX full interrupt 
watermark value. Auto cleared 
when the condition disappears. 

RXF EMPTY [1] 1h1 This bit is set when the number 
of RX FIFO data byte is less 
than the RX empty interrupt 
watermark value. Auto cleared 
when the condition disappears. 

мән [p [m m Бе 
of RX FIFO data byte is larger 
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than the RX full interrupt 
watermark value. Auto cleared 
when the condition disappears. 


6.12.5.2.15 SPI DSPWAIT 


Description: This register is used for DSP control 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛ 


Reserved 


SPI DSPWAIT | [3:0] RAN 4'h1 This register is used for DSP 
control 


6.12.5.2.16 РІ 5153 


Description: This register is used to observe the status 


Cm [э |» |» [s v [w [5 |» [ж [= [= o | s [ 5| v [8 


Reserved 


RX CNT ово working in only receive mode 
as master 
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6.12.5.2.17 — SPI CTL6 


Description: This register is used to configuration of the SPI interface 


Lm [sr [o [2 [7 [29 [25 [ж | o [2 Га [ | s [e | v е 
Dae О 


Reserved 


"еј e | __~ ею [= 


ПЕТИ СЛАТИ О С ПИСАЛА ОС С СОС С С 
[m С ЕН 


TXF EMPTY THLD | [12:8] 5'h10 TX FIFO data empty threshold. 
Relative with rx fifo empty 
interrupt 


[mew ea Ro fo ë 

TXF_FULL_THLD a R/W 5110 TX FIFO data full threshold. 
Relative with rx_fifo_full 
interrupt 


6.12.5.2.18 SPI_STS4 


Description: SPI status register 


Cm [и [о ә Га [и |» |» ә [а [ж [= [ш | [в [т [те 
ава | ви 


Reserved 
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ТХЕ WADDR | [12:8] вю |5ћђ0 |ТХҒІҒОмийе address 
rs — m — m —— 


ТХЕ RADDR | [4:0] вю |50: | TX FIFO read address 


6.12.5.2.19 SPI ҒІҒО ВТ 
Description: Used to reset TX/RX FIFO 


Pee [sro [2 [2 [2 [2 [25 [2 [2 [2 Га [9 | е [ v [ | 
Dae ми 


Reserved 


SPI FIFO RST R/W ТО “1”: reset all FIFOs. FIFO 
address will changed to 0 


6.12.5.2.20 SPI_CTL7 


Description: This register is used to configuration of the SPI interface 
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Cm [и о |» Га Га |» |» ә а [= [= [ш [з [зв [т [№ 
LIMEN RN 


Reserved 
E | 


| Type | aoe 
oe oo ate 


mu [юр [ o 


SPI SLV SEL [11] R/W 1: SPI slave in Low speed mode 
0: SPI slave in High speed mode 
SPI_SLV_EN [10] Used when SPI slave in High 
speed mode. 
1: enable spi slave rtx 
0: disable spi slave rtx 
SPI_RX_HLD_EN 1: enable ahb2apb bridge read 
hold when rx fifo empty 
0: disable ahb2apb bridge read 
hold 


SPI_TX_HLD_EN | 1: enable ahb2apb bridge write 
hold when tx fifo full 


0: disable ahb2apb bridge write 
hold 


TX_CMD_SET | 1: select fmark as the dma 
request 
0: select software dma request 


SPI MODE : í Used for master only 
0: SPI MODE disable 


1: 3 wire total 9 bit, cd 
bit(ctl8[15]), SDI/SDO share one 
ІО. 


2: З wire total 9 bit, са 
bit(ctl8[15]), SDO share one 
10,SDI use independent IO 


3: 4 wire 8 bit, cd pin 
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independence , SDI/SDO share 
one IO 

4: 4 wire 8 bit, cd pin 
independence, SDI use one IO, 
SDO use one IO 


СОМ | SEL [2:1] CSN select control: 
0: CSN 0 
1: CSN 1 
2: CSN 2 
3: CSN З 
CSN_IE_CTL по CSN IE output set(only slave) 
0: not support csn input 
1: support csn intput 


6.12.5.2.21 SPI_STS5 


Description: Used to observe csn error 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛ 
[ene == 


Reserved 


E  — f 


| Type | 


АА IN_ERR оа СИ eset vane ho 1: indicates csn occurring a 
exception 


6.12.5.2.22 SPI_CTL8 


Description: This register is used to configuration of the SPI interface 
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Cm [и [о |» [» [и |» [25 | [з [= [ж [ш | [зв [т [№ 


Reserved 


SPI CD BIT [15] R/W 10 Spi tx са bit: 
0: indicates command 
1: indicates data 


СТЕ БЕГЕН —- 
SPI TX DUMY LEN | [9:4] Spi tx dummy clock length 


SPI TX DATA LEN H | [3:0] R/W 4'hO Indicates tx data length from tx 
fifo, High 4 bits of spi tx data 
length 


6.12.5.2.23 — SPI CTL9 


Description: This register is used to configuration of the SPI interface 


и [и [о [2 [2 [2r [29 [25 [2 [з [2 [ [9 | s [зв [ v [в 
ата | ООО 


Reserved 


SPI TX DATA LEN L 


R/W 
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SPI TX DATA LEN | | [15:0] R/W 160 Indicates: spi tx data length 
from tx fifo, Low 16bit of tx data 
length 


6.12.5.2.24 SPI_CTL10 


Description: This register is used to configuration of the SPI interface 


ЕІЕЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕНЕЛЕЛЕЛЕЛЕІ 


Reserved 


mew ОИ ОИ 


ТИНИ БР, ОИ ООО 
SPI_RX_DUMY_LEN ВИ. ee NN Spi rx dummy clock length 


SPI RX DATA LEN H > 0] 4'hO Indicates receives data length 
from slave, high 4 bits of spi rx 
data length 


6.12.5.2.25 SPI CTL11 


Description: This register is used to configuration of the SPI interface 


Lm [и [о | 2 [2e [27 [29 [25 [| а [2 [à [9 | s [зв [зт [в 
ер AMO 0-7 7 


Reserved 


SPI RX DATA LEN L 


R/W 
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СТ [BR [aw [Reset Value |Description | 


SPI RX DATA LEN L : R/W у Indicates: spi receives data 


length from slave, Low 16bit of 
rx data length 


6.12.5.2.26 SPI CTL12 


Description: This register is used to configuration of the SPI interface 


Pex [и [о [2 [2 [27 [2 [25 [2 [2 [2 Га [9 | 9 [зв | v е 


Reserved 


SW TX REQ 1hO ЕЕ TX data request, for 
write LCD 

SW_RX_REQ Software RX data request, for 
read LCD 


6.12.5.2.27 | SPI STS6 


Description: Used to observe tx data counter 


V0.3 Spreadtrum Communications, Inc., Confidential and Proprietary 1478 of 2330 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


КЕЗ SPREADTRUM | 5С9853ІЧА Device Specification 


Cm [и [о |» Га а |» |» ә [а [= [ж [ш | [в [т [л] 
LIMEN "RN 


Reserved 


TX DATA CNT 


wele |, МХ 
[Ree | о | о | о | о | о | о | о | о | о | о | о | о | МА б мй 


Ж ПС 


TX_DATA_CNT | [15:0] IRO јет Tx data ent 


6.12.5.2.28 РІ 5157 


Description: Used to observe tx data counter 


Pex [s [2 [2 [7r [29 [25 [2 [з [2 [4 [9 | s [зв [ v [ в. 
me шш 


Reserved 


TX DATA CNT | [3:0] IRO ____|5ћо |txdatacounter 
TX DUMMY. СМТ | [15:10] IRO |50 |(хаитту counter 


6.12.5.2.29 SPI 5158 


Description: Used to observe rx data counter 
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ЕСЕЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕІ 
LIMEN RN 


Reserved 


RX DATA CNT 


wele ee ЧИ 
[Ree | о | о | о | о | о | о | о | о | о | о | о | о | МА б Ай 


Ж ИЕЛЕ ЗЕ ЕИ ЕЕ ЕЛЕЕ зе | | 


ВХ DATA СМТ | [15:0] IRO | јет Rx data cnt 


6.12.5.2.30 SPI STS9 


Description: Used to observe rx data counter 


Pex [и [о [2 [2 [27 [29 [25 [ж [з [2 Га [9 | s [зв [т [в 
LINE RN 


Reserved 


6.12.6 Application Notes 
6.12.6.1 Programming Model 
6.12.6.1.1 MICRO/PLUS mode program examples 
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7. MICRO/PLUS mode, master, 32 bits per-channel, MCLK 48M, SCK 24M, С50 is valid, 


RX at negedge, TX at posedge, SCK idle phase being low, Program control register: 
Spi_clkd = 0x0001; 
Spi сно = 0x0e01; 
Spi ctl1 = 0x3100; 
Spi ctl2 = 0x0000; 
Spi ctl3 = Ox1d1a; 
Spi_ctl4 = 0x0000; 
Spi_ctl5 = 0x0000; 
Spi_ctl6 = 0x1303; 
Spi ctl7 = 0x0000; 
Spi ctl8 = 0x0000; 
Spi ctl9 = 0x0019; 
Spi ctl10 = 0x0000; 
Spi ctl11 = 0x0019; 


16 bits per-channel, master, MCLK 80M, SCK 10M, only receive mode, ready to receive 
0x1f words from slave, CS1 is valid, RX at falling edge, TX at rising edge, SCK idle 
phase being low,Program control register: 


Spi clkd = 0x0003; 
Spi сно = 0x0d41; 
Spi ctl = 0x1000; 
Spi_ctl2 = 0x0000; 
Spi сида = 0x1010; 
Spi_ctl4 = 0x021f; 
Spi ctl5 = 0x0000; 
Spi сїб = 0x1010 
Spi ctl7 = 0x0000 
брі сив = 0x0000 
Spi ctl9 = 0х0011 
Spi_ctl10 = 0x0000 
Spi ctl11 = 0x0011 


8 bits per-channel, master, MCLK 48M, SCK 24M, CS2 is valid, RX at falling edge, TX 
at rising edge, SCK idle phase being high, LSB, dma en, Program control register: 


Spi clkd = 0x0000; 
Spi сод = 0x27a2; 
Spi ctl1 = 0x3000; 
Spi ctl2 = 0x0040; //bit[6], enable dma 
Spi ctl3 2 0x1010; 
Spi_ctl4 = 0x0000; 
Spi_ctl5 = 0x0000; 
Spi_ctl6 = 0x1010 
Spi ctl7 = 0x0000; 
Spi_ctl8 = 0x0000 
Spi ctl9 = 0x0011 
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10. 


11. 


12. 


Spi_ctl10 = 0x0000 
Spi сії11 = 0х0011 


MICRO/PLUS mode, master, 32 bits per-channel, MCLK 80M, ЗСК 20M, С50 is valid, 
RX at rising edge, TX at negedge, SCK idle phase being low, transmit only, Program 
control register: 


Spi_clkd = 0x0001; 
Spi сно = 0х0е02; 
Spi ctl1 = 0x2000; // transmit only 
Spi_ctl2 = 0х0000; 
Spi_ctl3 = 0х1010; 
Spi_ctl4 = 0х0000; 
Spi_ctl5 = 0х0000; 
Spi ctl6 = 0x1010 
Spi ctl7 = 0х0000; 
ор сив = 0x0000 
Spi_ctl9 = 0x0011 
Spi_ctl10 = 0х0000 
Spi ctl11 = 0x0011 


MICRO/PLUS mode, slave, 32 bits per-channel, RX at rising edge, TX at negedge, SCK 
idle phase being low, Program control register : 


Spi clkd //no use when SPI working as slave , half SCK must have at least 4 
system(MCLK) clock cycle. 


Spi ctl. = OxOf02; 
Spi ctl1 = 0x3000; 
Spi ctl2 = 0x0020; 
Spi ctl3 2 0x1010; 
Spi ctl4 = 0x0000; 
Spi ctl5 = 0x0080; 
Spi ctl6 = 0x1010 


MICRO/PLUS mode, slave, 8 bits per-channel, RX at falling edge, TX at rising edge, SCK 
idle phase being low, TX only/ RX only, Program control register: 


Spi сно = 0x0e21; 
Spi ctl1 = Ox2000(TX only); / spi си! = 0x1000(RX only) 
Spi ctl2 = 0x0020; 
Spi ctl3 2 0x1010; 
Spi си4 = 0x0000; 
Spi ctl5 = 0x0090; 
Spi ctl6 = 0x1010 


6.12.6.1.2 SYNC mode program examples 
Only work in master mode. 
Relative register: spi ctl0[15:14], spi ctl1[4:0], өрі ctl1[11:8], 
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1. SYNC mode, master, 32 bits per-channel, MCLK 48M, SCK 12M, RX at rising edge, TX 
at falling edge, CSO is valid , and signal sync maps to cs2, Program control register: 


Spi_clkd = 0x0001; 

Spi ctlO = 0х4а02; //bit[14] enable sync mode, bit[15] = 0 means positive pulse 
Spi_ctl1 = 0x3400;// sync pulse position will locate on top of БИО, sync maps to cs2 
Spi_ctl2 = 0x0000; 

Spi_ctl3 = 0x1010; 

Spi_ctl4 = 0x0000; 

Spi_ctl5 = 0х0000; 

Spi_ctl6 = 0x1010 

Spi ctl7 = 0x0000; 

Spi_ctl8 = 0x0000 

Spi ctl9 = 0x0011 

Spi ctl10. = 0x0000 

Spi ctl11 = 0x0011 


6.12.6.1.3 4-WIRE(S8) mode program examples 


only work in master mode and only operation write being supported, TX at falling edge 

relative register: spi ctl1[7], spi ctl1[11:8]. 

2. S8 mode, 8 bits per-channel, TX at falling edge, CSO is valid and signal CD maps to cs1, 
program control register: 


Spi ctlO = 0x2e21; 
Spi ctl1: 0x3280; 
Spi ctl2 = 0x0000; 
Spi ctl3 = 0x1010; 
Spi ctl4 = 0x0000; 
Spi ctl5 = 0x0000; 
Spi ctl6 2 0x1010 
Spi ctl7 = 0x0000; 
Spi сив = 0x0000 
Spi сії9 = 0x0011 
Spi ctl10 = 0x0000 
Spi ctl11 = 0x0011 


6.12.6.1.4 3-WIRE mode program examples 

Only work in master mode. 

Relative register: spi ctlO[15], spi ctl1[4:0], spi ctl1[5], spi ctl1[6], spi ctl2[4:0] 

3. timing1(TX RX at falling edge), 16 bits per-channel, CSO is valid, read command polarity 
is high, w/r control position is 8, read data start bit is 7, program control register: 
spi сно = 0x0e43; 
spi ctl1 = 0x3068; 
spi ctl2 = 0x0007; 


4. timing2(TX RX at rising edge), 16 bits per-channel, CSO is valid, read command polarity 
is low, w/r control position is 8, read data start bit is 7, program control register: 
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spi сно = 0xae43; 
spi ctl1 = 0x3068; 
spi ctl2 = 0x0007; 


6.12.6.2 Programming Notes 
6. only receive mode 


as master: set spi ctl4[9] = 1 and setspi ctl1[13:12] = "01" and program spi ctl4[8:0] 
to N, means enable rx only mode , and ready to receive N words from slave. 


as slave: setspi ctl1[13:12] = "01" , the received number depending on master the 
posedge of is rx only(spi ctl4[9] = 1) will trigger the process, so SW should write to “0” 
first, then write to "1" to this bit. 


7. fastmode 
used for slave mode. In slave mode, half SCK must have at least 4 system clock cycle. 
When SCK « 14X MCLK, recommend to use fast mode. 
8X : is fst(spi ctl4[14] ) 21, phs aly([spi ctl4[13:12]] = 1 
10X : is_fst=1, phs dly = 2 
12X : IS fst-1, phs dly = 3 


8. In salve mode, spi ctl5[15:0]* Тек spi should not be such smaller than Тор! sck, so as 
not to make SPI stop transfer. 


9. DMA enable 
a) DMA should be configured first 
b) Program SPI control register except spi. ctl2[6] 
c) Write spi ctl2[6] at last 


10. When change SPI control register configuration , SW should ensure: 


a) tx fifo is real empty at first 
b) then, rx fifo is real empty 
C) change SPI control register 


6.12.7 New feature 
€  Supportcsn input in slave mode. 
€  Addcsn ie ctl register to control csn input ie when slave 
€  Addcsn i sel[1:0] register to select csn when slave 


6.12.8 Clcok Path 


Master mode 
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clk_spi 


pad_in_spi_sck pad_out_spi_sck 


PCLK 


Slave low speed mode 
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pad_in_spi_sck 


pad_in_spi_sck | 


РСК 


Slave high speed mode 
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clk_spi clk spi slv rx 


pad in spi sck 
pad in spi sck 
СК spi slv tx 


Spi ckg1 5 


clk r 


БА ГСН 


clk_w 


rxf fctl 


PCLK 


spi rf 


spi top 


6.13 SPI HS Interface 


Base Addr Range Addr Map Description 


0х0 E860 0000-0x0 E86F FFFF SPI2 
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6.13.1 Overview 


SPI HS is a serial synchronous communication interface. SPI block enables the device to 
interface with SPI peripherals (i.e. A/D converters, display drivers, EEPROMs etcs.) It 
consists of a serial shift register with serial data input, serial data output and serial shift clock. 
The shift clock can be selected from either an interval source or an external source. 
Operating the SPI with the internal clock source is called the Master mode of operation. 
Similarly, operating the SPI with an external shift clock is called the Slave mode of operation. 
SPI module support MICROWIRE/PLUS mode, sync mode , s8 mode and 3-wire mode. Only 
in MICROWIRE/PLUS mode, master and slave both be supported. This document defines 
function and configuration of SPI block. SPI HS include two blocks, SPI controller and SPI 


phy. 


6.13.2 Features 


Compliant with the SPI standard 

Support MICRO/PLUS mode, SYNC mode, S8 mode and 3-wire mode 
Serial clock with programmable frequency , polarity 

Wide selection of SPI word lengths ranging from 1 to 32 bits 

Two 32-word-deep FIFOs minimizes processor overhead at high data rates 
Master / slave 

data transmit or receive with MSB first or LSB first 

Transmit only/ receive only / transmit and receive mode 

For only receive mode , the length of words ready to receive form the slave can be 
programmed 

The intervals of two SPI frames can be programmed 

Supports DMA 

interrupts for FIFO events and transfer events 

The polarity and position of the sync can be configured 

As slave transmit phase adjustable 

TX/RX FIFO address can be reset 

Support csn input in slave mode 

Little endian default 

Supports higher speed data transfer mode for slave 

Supports higher speed data transfer mode for master 


6.13.3 Signal Description 
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sample rx en 


pad out do 


phy. pad in di 


io sel ex io do 


CHIP 


Figure 6-16 SPI in Master Mode(FULL-Duplex) 


is slvd 


sample rx en 


pad out do 


phy. pad in di 


io sel ex io do 


CHIP 


Figure 6-17 SPI in Slave Mode(FULL-Duplex) 
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6.13.4 Function Description 


The SPI master mode supports communication with one independent SPI devices. SPI initiates a data 
transfer on the data lines (spi do and spi di) and generate clock (sck) and control signals(spi ncsi). 


Write data to this Spi txd register initiates a character transmission through TX FIFO, the pointer 
БА wr address will increase. All data ready to send must be written into the TX FIFO first, thenoccurs in 
transmit line. 


Data sampled from receive line is placed in RX FIFO first. When the data number in the RX FIFO is more 
than the receive data full threshold value, an rxf_full interrupt is generated. MCU will read data from RX 
FIFO as soon as receiving the interrupt. 


SPI MCLK 
E MCLK 
CLK generator | & 
сік spi 
" = 5 
PCLK Domain у 
| SPI control SPI SCK 1 NR 
APB Е —— 
< register generator 
ЈЕ | 
RX/TX FIFO SPI RX/TX 1 , 5. 
control control Е 
Tf SDI 
PCLK Domain |clk spi Domain clk spi Domain | 
RX/TX data FIFO 


Figure 6-18 diagram of SPI Master 
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|. | | vM 

| PCLK Domain | | SCK Domain | 

| | | 

| | spi_do 

| | 

| |. 

| + spi_cs_i 

| Slv clk | spi sck i 

| 

| 

| spi_di 

| 

OE IL === 2 = 

Figure 6-19 Diagram of SPI Slave 
61341 MICROWIRE/PLUS work mode 
MICROWIRE/PLUS is an enhancement of the MICROWIRE™ synchronous serial 
communications scheme, originally implemented by National Semiconductor's COP400 
family microcontrollers. It has three wires, SI (serial input), SO (serial output), and SK (serial 
clock). The input data one the 5115 shifted high order first into the chip; the output data is 
shifted out high order first from the Most Significant Bit (MSB) on SO. The SK clock is 
generated internally for the master mode. One burst has 8 data bits. The input data is 
captured on the rising edge of SK. Following is the timing diagram. 
Figure 6-20 MICROWIRE/PLUS Timing (CPOL=0, CPHA=0) 
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: 2n*Tdata ! 


SK 


$0 


$1 


Figure 6-21 Alternated Phase SK Clock Timing (CPOL=0, CPHA=1) 


т 2n*Tdata + " 2n*Tdata | 
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SK 


$0 


(MSB) 


истече ЕТӘ ЕБ са, 
Figure 6-22 MICROWIRE/PLUS Timing (CPOL=1, CPHA=0) 


1 2n*Tdata | 1 2n*Tdata |! 
D a 1 . 


Figure 6-23 MICROWIRE/PLUS Timing (CPOL=1, CPHA=1) 


In the normal mode data is shifted in on the rising edge of the SCK clock and data is shifted 
out on the falling edge of the SCK clock. It is also allow an additional Alternate ЭСК Phase 
Operation. In the alternate SCK phase operation, data is shifted in on the falling edge of the 
SCK clock and data is shifted out on the rising edge of the SCK clock. 
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To configure SPI for this mode, just enable SPI clock in global control register, program 

spi ctlO control register, enable RX data shift in at SCK rising edge(spi ctlO[0] = 1), and 
enable TX data shift out at ЗСК falling edge(spi ctlO[1] = 0), set transmit data bit number to 
8 . Also program spi_clkd according to MCLK and SCK clock rate. Leaving other control 
register with default value. When put data into TX FIFO, the SPI will send and receive an N 
bit data at the same time. 


The clock phase and TX/RX data timing is programmable to meet other requirements. For 
example, for: 


М = 8, CSO, CPOL=0, СРНА =0 timing as Figure2, set spi сно = 0x0e22 

М = 8, CSO, CPOL=0, СРНА =1 timing as Figure3, set spi_ctl0 = 0x0e21 

М = 8, CSO, CPOL=1, СРНА =0 timing as Figure4, set spi сі0 = 0x2e22 

М = 8, CSO, CPOL=1, СРНА =1 timing as Figure5, set spi_ctl0 = 0x2e21 

CPOL=0 means ЗСК idle phase is low, maps to spi ctlO[13] = 0; 

CPOL=1 means ЗСК idle phase is high, maps to spi ctlO[13]-1; 

CPHA decides SPI working in normal mode or in the alternate SK phase operation. 

СРНА maps to ctlO. reg[1:0], 

“10” (CPHA=0) means output data at negedge of clk while receiving data at posedge of clk 
"01" (CPHA-1)means output data at posedge of clk while receiving data at negedge of clk 
"00" and *11" are not available in this mode 


6.13.4.2 Synchronous SPI 


Besides SCK, SDI, SDO, Synchronous SPI provides the fourth pin as a synchronous signal. 
It generates single bit width pulse on one of the TX/RX bit position. On slave side, it tells 
when to latch the received byte and prepare the next data for transmit. 


If enable sync mode by setting spi ctlO register bit14, the sync pulse will appear on the last 
bit. If program spi ctl1 register bit 4-0 to N, the sync pulse will locates on top of bit N. The 
SYNC bit сап be program output to one of the 4 chip select pins by setting spi ctl1[11:8]. 


: 2n*Tdata + 


SYNC : : / \_ 
ых 
Bit1 
(LSB) 
| 
di: Bit1 
(LSB) 


Figure 6-24 Alternated Phase SK Clock Timing (CPOL=0, CPHA=1) 


SO 


6.13.4.3 4-wire Serial Interface(s8) 


SC8800G SPI supports 4-wire serial interface, which required by LCD driver like ULTRACHIP 
UC1607. Only write operations are supported in this mode. Pin CS is used for chip select and 
bus cycle reset. Pin CD is used to determine the content of the data been transferred. On 
each write cycle, 8 bits of data, MSB first, are transmitted on falling SCK edges. If CD=0, the 
data byte will be decoded as command. If CD=1, this 8-bit will be treated as data. Pin CD is 
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examined when SCK is pulled low for the LSB(DO) of each burst. The maximum ЗСК 
frequency required is 5MHZ. 


To enable SPI working in this mode, all settings are same as program MICROWIRE except to 
enable TX data shifting out at SCK rising edge. Also need to set spi_ctl1 control register bit7, 
enable s8 mode, and assign the CD signal output from one of the four CS pins by 
programming bit11~8. Please pay attention to not mapping CD to the same CS pin used for 
LCD chip select. For example using CSO as chip select, using cs1 as CD, we should program 
spi ctlO register bit11~8 “1100” and programming spi ctl1 register bit11~8 "0010". 


Figure 6-25 4-wire Serial Interface (s8) Timing 
(5) SW write 9 bits data to TX FIFO while ctlO. reg[6:2]] program to 8. Bit 8 is used to 
control CD signal, and bit[7:0] will be used to transmit to slave. 


(6) SW Set SPI CD БІТ, this bit will be connected to SPI. CD ріп, will be used to transmit to 
slave 


6.13.4.4 3-wire Serial interface 


The 3-wire serial interface is required by Sound Generator Chips like OKIML2860. SDO 
works as an in/out pin because data has to be read/write through the same pin. SCK is the 
serial clock, output data from SDO change at clock falling edge, input data is sampled at 
falling edge. See Figure 8. There is also an alternate SCK phase operation, data output at 
clock rising edge and input data is sampled at rising edge. See Figure 12. One burst has 16 
bits. 7 address bits sent first. Bit8 is command bit. “1” means writing 8 bits data to the slave. 
"0" means reading 8 bits data from the slave, the read data address in slave is the 7 bits 
address sent in the same burst. 
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Data Write Timing 1 


K—X——3 -----5 
t t = 
SLCL1 GLSH1 t t 
SH igi SHCH1 CHSHi 
tsc 
SDI X А[6] Х А[5] X А[4] Х А[3] Х А[2] X АП] X А[0] x w А 017] Х D[6] | : | Di] X 510] Х 


INDEX * DATA — A. 


Data Read Timing 1 


sx Ii TITITITITITITUMNWDUS Іг 


Ех o o’ 
рата зна 6x3 
t t 
BH. ta SHCH1 'CHSHi 
tsc 
SDI X А[6] Х А[5] X A[4] X A[3] X А[2] Ж Alt] A мә У R NX ог X 016] И Ы | 511] Х 510] X 
INDEX X DATA 


Figure 6-26 3-wire Serial InterfaceTiming 1 
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Data Write Timing 2 


ку qux ЛЫ ы xum 


%-ж-> %-%-> 
i—i 
о бина t t 
SHCH2 “CHSH2 


зн tsi 


tsc 
$01 X Ale] X A[5] у Ala] X A[3] X А02] Х АП] X АЦО) A w Á m X ТІ | . | "T X DIO] Х 


INDEX DATA — 77 


Data Read Timing 2 


Bek PILI LILI LI Т LIN U U 


Попа lóisue 
t t 


SHCH2 
вн igi CHSH2 


SDI X те. А(41 X A[3] X А[2] X A[1] X A[0] у R Х.Х 217] X 0[6] | " | ОП) x 510] X 


INDEX DATA = ——— 


Figure 6-27 3-wire Serial InterfaceTiming 2 


To program SPI in this mode, set spi ctlO control register to ОхОе43 ,means 16bits sent in one burst, TX 
at clock falling edge, RX sample at clock falling edge, CS maps to с50. Set spi ctl1 to 0х3028 , means 
to enable 3-wire mode, command bit is bit8. Set spi ctl2 to 0х07 , the read data starts from bit7. Then 
put 16 bits data into TX FIFO, and receive 8 bit data from RX FIFO. 


If set spi_ctl1 bit6 to “1”, signal CS will change to low before half cycle of the first edge of SCK, and go 
high after half cycle of the last edge of SCK . 


To program alternate SCK phase timing as Figure 9, set spi ctlO bit13 to “1”, other setting are same as 
timing 1. 


New feature: 
When set spi_mode=1 / 2 , са bit will be send out with data together ,and be put to bit 8 position. 


spi_cd_mode & 
tx_pos|== tx_en 


TX FIFO Shift register 


spi_do 
—— 
өрі cd bit 
Figure 6-28 spi cd mode 
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Support cd bit be transmitted with data together. Set SPI CD BIT, put it to bit 8 position when transmit 
out from tx shift register. 


CS 


SCK 


е е Ге Гео Го Гог Го | 


Figure 6-29 spi cd mode 


When set spi mode = 1/3 , spi d oe is controlled by is rx only bit, when set is rx only bit, 
spi d ое is 0, and spi d ie is 1. 
Logic description: 


s3w md s3w. pos s3w md 


spi d oe 
s3w rd strt 


~(rx_data_num!=0) 


Figure 6-30 spi_3w_mode 


6.13.4.5 Dummy control 
SPI controller supports write and read configurable dummy clocks. 


For TX mode, dummy clock number is controlled by SPI TX DUMY LEN, which set dummy 
clock number when write LCD. 


CS TUM 
SCK 
L [| LIT 
5ро/ѕ | DCX | рт | pe | ps | ва | рз | 22] юш | ро pcx | D7 
Dummy clock 
Figure 6-31 Dummy waveform 
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For Rx mode, dummy clock number is controlled by SPI RX DUMY LEN, which set dummy 


clock number when read LCD. 


cs \ тк кх 
ЧЕ АР 
SDO DCX D7 D6 D5 D4 D3 D2 DI DO 
Dummy clock 
SDI D7 D6 


Figure 6-32 Dummy waveform 


6.13.4.6 SPI Slave Design 


6.13.4.6.1 SPI Slave Clock 


spi_slv_sck_mode 


fifo ск. fifo clk r 


PCLK PCLK 


tx fifo 


PCLK Но ск fifo clk r 


PCLK 


ng tx 


M 
v inv U 
и X 


ptest_scan_mode 


spi_slv_sck_mode 


clk_spi_slv_tx 


spi_sck_i tx logic 


spi_csn_i clk_spi_slv_rx 


тх logic 


6.13.4.6.2 SPI Slave Reset 
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APB 


PRESETn 


spi_slv_soft_rst 


БО 
@ 
ж 
~ 
О 
б 
Е 
E 
5 
2 
C 
ж 
т 
б 
= 
E. 
5 


6.13.4.6.3 SPI Slave TX 


PCLK Domain | SCK Domain TX mode 


tx bufl 


tx. pos[4:0] 


switch ctrl 


A LI — — 


clk spi slv t 


| Tx req eti | | 
Tx req ctrl 
frame end flg | 
| 
| TX mode | 
Frame length 
2.2... дет . Le и во 22.22. 1 
Figure 6-33 TX logic structure 
€ After TX FIFO ready data, load TX FIFO data to tx bufO and tx buf1 
@ Waiting master send serial clock to slave 
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Host start send 


Spi slave tx fifo 
serial clock 


d Frame length = N 
prepare data 


sck_i 


sck_i_inv 


tx_buf_sel 


reg_load_flg 


tx_buf0[31:0] ү DO[31:0] D2[31:0] 
tx_bufl [31:0] Х 


tx_pos 0 1 2 E 


spi. do X BITO X BITIX BIT2 x X ud BITO BITI вту 


Figure 6-34 TX timing chart 


6.13.4.6.4 SPI Slave RX 
SCK Domain 


rx bufl 


switch ctrl 


Figure 6-35 RX Logic structure 


€ According to SPI interface timing mode requirements , clock generator generates clk spi slv rx 

е RX pos counter count clk spi slv rx, generating rx buf sel signal during the last clock рег frame. If 
rx buf зе!=0, sample the serial data input to rx_buf0, otherwise sample to rx buf1. 

@ Synchronize the rx buf sel signal to PCLK domain, get the edge , and generate rx wr req. fetch 
data from rx. bufO, write to FIFO during the rising edge , and rx Бин during the falling edge. 
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Host start sen Frame length = N 
serial clock 


PLAS 


clk_spi_slv_rx 


0 0 1 N-1 
spi di BOX вто X Х — ШЕЛ 
IX cnt 0 0 1 Y XN-1 X 0 
rx_buf0[31:0] D0[31:0] 
rx. buf1[31:0] X D2[31:0] 
rxf wr req | | 
6.13.4.6.5 SPI HS Slave Clock 
T pad i Т clk gen 
PAD 
spi sck i сік spi slv. tx 
spi, do д buf 


When TX transmission mode, loop timing delay from sck in to spi dois: T ау = Т раа і + Т сік деп + 
T tx + T pad o. according to SPI timing requirement, send data during rising edge of SCK, and sample 
data during falling edge of SCK. Otherwise, send data during falling edge of SCK, and sampling data 
during rising edge of ЗСК, so, timing should satisfied T ck /2 — T ау > т setup. 
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T_ck/2 


clk_spi_slv_tx 


6.13.5 Control Registers 


6.13.5.1 Memory map 
ARM base address: (0х8е00 2000 


Offset Description(detail of abbreviation of this 
Address control register) 


эш |жзе | Write data to this address initiates a character 
0x0000 SPI TXD transmission through tx FIFO 

Read this address retrieve data from rx fifo 

SES cle. 2. Divider is (n+1)*2,In 
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ои, № | Description(detail of abbreviation of this 
Address control register) 
ШР ~ (хм | 


6.13.5.2 Register Descriptions 


6.13.5.2.1 SPI_TXD 


Description: Transmit word or Receive word 


0x0000 RTX register (Reset 0x0000_0000) SPI_TXD 


| ви |зи | 90 | 20 | 20 | 27 | 26 | 25 | 26 | 23 | 22 | 21 | 20 | 19 | 16 | 17 | 16 | 
ме OR 


SPI TXD 


T 


 ОШЕАЕЖ E RR OR USER А НСО ЕС RR 
т AN so |) 


SPI TXD 


Field Name Type Reset Description 
Value 
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SPI_TXD [31:0] W/O 3270 Write data to this address initiates a character 
transmission through TX FIFO 
Read from this address retrieve data from RX FIFO 


6.13.5.2.2 SPI_CLKD 
Description: Clock divisor bit 0 to 15 


Lm [э [о [o [ж [or [9 [2 | и [s [22 Га [9 | s [e| v [в 


Reserved 


Type 


eee ЕЕ 
| eset + [| о | о о | | о | о о о | о | о ЕЕ 
БІЗ А ЕС О Е Е ПЕ ЕС ЕС ЕС ЕН ЕИ 
еј е мА — — 


SPI CLKD 


SPI CLKD 


БОЛЕЕ ЕЕН eRe e COAESENICEENKEN 


Field Name Type Reset Description 
Value 


SPI_CLKD [15:0] RAN 16'h3 Specify the clock ratio between spi sck and clk spi. 
If clk spi runs at 48 MHz, and spi sck runs at 12MHz, 
SPI CLKD should be 1, 
spi sck = clk spi/2(n--1). 


Note: 


When work in the slave mode, the frequency of spi sck depends on the SPI master, so the register 
SPI CLKD is not used . 


6.13.5.2.3 SPI CTLO 


Description: This register is used to configuration of the SPI interface 
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и ec 
LIMEN RN 


Reserved 


Type 


à SYN SCK Res NG NG 

С | еш A ote SPI CSN PRE LSB CHNL LEN UN m 

TX RX 
Type daj Об 


SYNC POL [15] R/W ThO Sync polarity, positive or 
ш negative pulse for SPI or 
3-wire mode ,read command 
polarity 


smemo fna 


SK REY _| ај 
ГЕНИ СИ СОЯ И 


SPI CSN PRE RAN 4'hf 1 bit chip select. 
“0”: сво is valid 
“1”: csO is invalid 

LSB [7] RAN 1hO In default, The input data is 
shifted high order first into the 
chip; the output data is shifted 
out high order first from the Most 
Significant Bit (MSB) on SO. 
When this bit is set, the data will 
be shift out or in from the LSB 

CHNL LEN [6:2] R/W 1hO Transmit data bit number. 

= "0" : 32 bits per word 

"1" : 1 bits per word 
“31”: 31 bits per word 


NG TX [1] RAN 1h1 “1” enable TX data shift out at 
clock neg-edge 

NG RX R/W 1hO “4” enable RX data shift in at 
clock neg-edge 


6.13.5.2.4 SPI CTL1 
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Description: This register is used to configuration of the SPI interface 


ЕСЕЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕІ 


Reserved 


58_ S3W 


| Туре | 


mas fo mw И 


RTX_MD [13:12] R/W 2'h3 "00" : idle mode 
"01" : receive mode 
“10” : transmit mode 
"11" : transmit and receive 


SYN CSN SEL | [11:8] R/W 4'hO S8 CD or SYNC signal maps to 
Е Е csn number 

“0х0001” selects csnO as cd 
signal 
"0х0010" selects соп1 as cd 
signal 
In SPI HS it must be 0x0000 and 
disable sync and s8 mode 


CS H MD 1hO 3-wire Melody timing 1, csn high 
а = enable 


ЁК MD | MD IRW [19 — ИШЕ |17: enable 3-wiremode | 3-wire mode 


ETUER POS CSE 0] CR һо 3-wire mode, w/r control position 
or the sync pulse position(the 
pulse will 
locates on top of bit N) 


6.13.5.2.5 SPI_CTL2 


Description: This register is used to configuration of the SPI interface 
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ЕСЕЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕНЕЛЕЛЕЛЕЛЕІ 
эе шш 


Reserved 


Type 


OMA OMA ONL DMA | IS_S 
ее * 0 


| Type | 


mag [m — ee | — — 


DMA REQ SEL SEL | [10] RW | 0:DMA TX and RX REQ 
independent 
1:DMA TX REQ are depended 
on RX REQ status 


TX_DMA_SEL R/W 0: tx dma req keep 1 until 
receiving the tx ата аск 
1: tx_dma_req is “1” when 
tx empty is “1”,else “0” 
RX DMA SEL R/W 0: rx_dma_req keep 1 until 
receiving the rx_dma_ack 
1: rx_dma_req is “1” when 
rx_full is “1”,else “0” 
RX_ONLY_HLD “0” : working on only receive 
mode, when rxf_realfull is high, 
SPI will be held until rxf_realfull 
is low 
“4”: по holding 


DLAN 1’hO “0” : master 
“1” : slave, only support 
microplus mode 
S3W_RD_STRT [4:0] R/W 5ћ0 Read data start bit ,used for 3- 
wire mode 


6.13.5.2.6 SPI_CTL3 
Description: SPI RX FIFO FULL/EMPTY watermark 
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ЕСЕЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕНЕЛЕЛЕЛЕЛЕІ 
ама | шш 


Reserved 


RXF_EMPTY_THLD ee — 8] 5h10 Receive FIFO data empty 
threshold. Relative with 
rx Шо empty interrupt 


eseve Jra o ја | 

RXF_FULL_THLD = R/W 5'h10 Receive FIFO data full 
threshold. Relative with 
rx fifo full interrupt 


6.13.5.2.7 SPI СТІ4 


Description: This register is used to configuration of the SPI interface 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕІ 
De [7 RAO 


Reserved 


ШЕ 


E eee ЕРІ ПО 


RX_ONLY_DO [15] working in only receive mode, 
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к SPI send all 0 to slave 
: SPI send all 1 to slave 


IS FST [14] “0”: normal mode 
= “1” : fast mode 

Both for matser mode and 
slave mode,and in master 
mode SPI SCK must be 
quicker than 1/8 spi clk 

PHS DLY [13:12] R/W hO Phase delay. Relate to fast 

т mode. 

When in normal mode, this bit 
is not used . Only used for 
slave mode 


SYNC_CLKMASK [11] R/W 1'hO “1” Mask out the first clock 
pulse in SPI mode 

SYNC HALF [10] RAN ТО Sync_half, sync width is half 
spi_sck cycle 


IS RX ONLY R/W ТО “1” лесеме data only. 
“27 The bit should be written at 
last. 
Only used for master mode 
BLOCK_NUM RAN 9'hO Number of data words ready to 
receive in "receive only" mode. 
Only used for master mode. 


6.13.5.2.8 SPI CTL5 


Description: This register is used to configuration of the SPI interface 


Lm [s [o [o [2r [29 [2 [ 3 [ | Га [ 9 | » e | v е 
Dae он 


Reserved 


ЖЕЛ Ж ЕИ ЛЕ ППИ ПА СИ 
та. 


ITVL_NUM 


LI NUM [15:0] 16'h0 For master, transmit data 
interval, programmable n from 0 
to 65535, delay is (n*4+3) clock 
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cycle. 


For slave, max receive data 
interval. If the slave has not 


sampled the edge of spi_clk in 
the interval(n*4+3), slave will 
stop the receive process and 
send timout interrupt 


6.13.5.2.9 SPI_INT_EN 


Description: SPI interrupt enable register 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 


Reserved 
- 


л Sooo Ши о 


= СМ М [ш == 
Value 

[RCENDNTEN је [RW [me ранецот _ 

эри у и јан но еман 

Е Г-Н 


|RXF FULL INT ЕМ | |RXF FULL INT ЕМ | INT EN вм ЕСЕН | тћо | Rxf_fullinterrupt enable || _ full | Ва fulinteruptenable || enable 


TIME OUT INT EN 1hO Slave mode timeout interrupt 
enable 

RX OVF INT EN Rx overrun reg interrupt 
Ед 


pe 
TXF_FULL_INT_EN е [RW tho n— interrupt enable 
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RXF_EMPTY_INT_EN Rx_fifo_empty interrupt 
к <= 


|Reseved = | 


6.13.5.2.10 РІ INT СІН 


Description: SPI interrupt clear register 


0x0024 Interrupt clear (Reset 0x0000_0000) SPI_INT_CLR 


| ew | за | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 1о | 16 | 17/16, 


Reserved 


Reserved Reserved 
R 


Field Name R/W Reset Description 
Value 
RX END INT CLR am Rx data end interrupt clear 


TX END INT _ |ТХ END INTCIR. | wo | io | ТИШЕ? data end interrupt clear 


TIME CEN NTL УМ INT_CLR 1'hO Write "1" clear slave mode 
timeout interrupt 

RX OVF INT CLR Write “1” clear 
Rx overrun reg interrupt 

ТХЕ EMPTY INT CLR [3] WO ТО Write “1” clear Tx_fifo_empty 
interrupt 

TXF_FULL_INT_CLR [2] WO ТО Write “1” clear Tx_fifo_full 
interrupt 

RXF_EMPTY_INT_CLR [1] WO 1hO Write “1” clear Вх fifo empty 
interrupt 

RXF FULL INT CLR WO ТО Write “1” clear Rx_fifo_full 
interrupt 
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6.13.5.211 SPI_INT_RAW 


Description: SPI interrupt raw status 


Cm [s T9] [2 [o [w [5 [a 5 [2 T [9 |  [ [ [6 | 
De шз 


Reserved 


Type Reserved 


"E 


| туре | $422 eRe 
L3 == © | о | ' | УЧУУ о |: | о | 


Неја Мате R/W Reset Description 
Value 


RX END IRQ ТО Raw rx data end interrupt, 
this bit is set when spi 
controller received 
RX_DATA_LEN data from 
slave. 


TX_END_IRQ Raw tx data end interrupt,this 
bit is set when spi controller 
send TX DATA LEN data. 

TXF EMPTY RAW STS Raw ХЕ empty interrupt, This 
bit is set when the number of 
tx fifo data byte is less than 
the tx empty watermark 
value. Auto cleared when the 
condition disappears. 

RXF FULL RAW STS ThO Raw rxf_full interrupt. This bit 
is set when the number of rx 
fifo data byte is larger than 
the rx full watermark value. 
Auto cleared when the 
condition disappears. 


TIME_OUT_RAW_STS [5] ThO Raw slave mode time out 
interrupt 

RX_OVF_RAW_STS [4] ThO Raw Rx_overrun_reg 
interrupt 


TX_FIFO_EMPTY_W з Ro tht Txf_empty_w(for debug) 
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TXF_FULL_RAW_STS Ге во tho | Raw Tx Но ful interrupt 
RXF_EMPTY_RAW_STS |] ___|во јан [Raw fifo empty interrupt 


RX FIFO FULL R по [во [10 | Вхі full r(for debug) 


6.13.5.2.12 SPI INT MASK 515 


Description: IIS interrupt raw status 


| Bi | st | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 7 | 16 
| Мате | Reserved 


Reserved 


222%. 2 2-1 
L3: СИ И В И ОСЗ ОЗ ОСИ ОНИ И se] 
ВЕСТИ ЕСЕЈ a С СС ЕС СС ЗАВЕТЕ ЕК ГТ 

TX 


RX 
Reserved 


TS 
| по | во | во | по | по | во | no | во | по | ғо, 
rest | о fo | о | о |о | о | о | о о [о (о | Е |. | о 


Raw rx data end interrupt, 
this bit is set when spi 
controller received 
RX_DATA_LEN data from 
slave. 


TX_END_IRQ_MASK_STS ` Raw tx data end interrupt,this 
bit is set when spi controller 
send TX_DATA_LEN data. 


TXF_EMPTY_MASK_STS [7] 1h1 Txf empty interrupt mask 
status. 

RXF FULL MASK STS ThO Rxf_full interrupt mask 
status. 

TIME OUT MASK STS [5] Slave mode time out interrupt 
mask status 

RX ОМЕ мАЗК STS |4 [RO | 


RX OVF MASK STS Rx overrun reg interrupt 


ТО 
ТО 
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а-ы” 
нее a [sm [то 


TXF_FULL_MASK_STS a EE Но full interrupt mask 
status 


RXF_EMPTY_MASK_STS ШЕН БИН БЕ: seals Rx_fifo_empty interrupt mask 
status 


6.13.5.2.13 SPI STS1 
Description: SPI RX FIFO write address and read address 


Cm [sTw]2 [ [v [ [5 [з 5 [2 [т To | e [тв [т] 
Кеј но 


Reserved 


ЫЛ « м 
ШІ ë « | о | : |“ | о — — ë BELEA 


Гейне Jon [aw јание [бшш | 
е маса [neg [Ro је —mxrrowmesies | 
нее [ры је рз | 
[memos [жо no је ава | 


6.13.5.2.14 ӘРІ 5152 


Description: SPI status register 
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ШСЕЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕІ 
e RN 


Reserved 


Type 


ЕНШ Ng 
Peset | О О | | | а (о ВИ С О с ЕИ ЕЕ 
peme e ВЕС В ЗВ ОЕ В мој ој ај EC 
[туре d | | ЕЈ! 

L3 ЕНЕНЕНЕНЕНЕНЕНЕНЕНЕЛЕМКОЛАЯН 


кезле [oe [RW [Reset vave [Desorption | 
ее а јо [m [раю | 
зик [и јо [тоо рење | 
ала “|а — e — |ғы баға — — 


EX NM ТО “1” transmit process 
"0" idle state 


| ТХЕ REAL. EMPTY | REAL_EMPTY Ro [м | h1 TX FIFO has no data 


[D пел EMPTY REAL FULL LENT ии ho TX FIFO is real full. (not relates 
to TX full threshold) 


RXF_REAL_FULL т Tho RX FIFO is real full. (not relates 
to TX full threshold) 


TXF_EMPTY [3] УЋИ This bit is set when the number 
of TX FIFO data byte is less 
than the TX empty interrupt 
watermark value. Auto cleared 
when the condition disappears. 

TXF_FULL [2] 1hO This bit is set when the number 
of TX FIFO data byte is larger 
than the TX full interrupt 
watermark value. Auto cleared 
when the condition disappears. 

RXF EMPTY [1] 1h1 This bit is set when the number 
of RX FIFO data byte is less 
than the RX empty interrupt 
watermark value. Auto cleared 
when the condition disappears. 

мән рн СИ БИС 
of RX FIFO data byte is larger 
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than the RX full interrupt 
watermark value. Auto cleared 
when the condition disappears. 


6.13.5.2.15 SPI_DSPWAIT 


Description: This register is used for DSP control 


Lm [sr [o [2e [2 [29 [25 а | Га [à [ 9 | e e | v [ v. 


Reserved 


SPI DSPWAIT | [3:0] RAN 4'h1 This register is used for DSP 
control 


6.13.5.2.16 РІ 5153 


Description: This register is used to observe the status 


Cm [sTw]2 [v [w [5 |» [ж [2] [o | в [т [8 


Reserved 


RX CNT ово working in only receive mode 
as master 
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6.13.5.2.17  5Р! CTL6 


Description: This register is used to configuration of the SPI interface 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕІ 
н 


Reserved 


"еј ДИСИ ею [= 


ПЕТИ СЛАТИ О С ПИСАЛА ОС С СОС С С 
[m С ЕН 


TXF EMPTY THLD | [12:8] 5'h10 TX FIFO data empty threshold. 
Relative with rx fifo empty 
interrupt 


[mew ea Ro fo ë 

TXF_FULL_THLD a R/W 5110 TX FIFO data full threshold. 
Relative with rx_fifo_full 
interrupt 


6.13.5.2.18 SPI_STS4 


Description: SPI status register 


Cm [и [о ә Га [и |» |» ә [а [ж [= [ш | [в [т [те 
ава | ви 


Reserved 
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ТХЕ WADDR | [12:8] вю |5ћђ0 |ТХҒІҒОмийе address 
rs — m — m —— 


ТХЕ RADDR _ | [4:0] вю |50 | TX FIFO read address 


6.13.5.2.19 SPI_FIFO_RST 
Description: Used to reset TX/RX FIFO 


Pee [з [о [2 [2 [2 [2 [25 [2 [2 [2 Га [9 | е [ v [ | 
Dae ми 


Reserved 


SPI FIFO RST R/W ТО “1”: reset all FIFOs. FIFO 
address will changed to 0 


6.13.5.2.20 SPI_CTL7 


Description: This register is used to configuration of the SPI interface 
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Cm [и о |» Га Га |» |» ә а [= [= [ш [з [зв [т [№ 


Reserved 
Ы | 


| Type | aoe 
oe oo ate 


mu [юр [ o 


SPI SLV SEL [11] R/W 1: SPI slave in Low speed mode 
0: SPI slave in High speed mode 
SPI_SLV_EN [10] Used when SPI slave in High 
speed mode. 
1: enable spi slave rtx 
0: disable spi slave rtx 
SPI_RX_HLD_EN 1: enable ahb2apb bridge read 
hold when rx fifo empty 
0: disable ahb2apb bridge read 
hold 


SPI_TX_HLD_EN | 1: enable ahb2apb bridge write 
hold when tx fifo full 
0: disable ahb2apb bridge write 
hold 


TX_CMD_SET | 1: select fmark as the dma 
request 


0: select software dma request 


SPI MODE : í Used for master only 
0: SPI MODE disable 
1: 3 wire 9 bit, cd bit, SDI/SDO 
share one lO 
2: 3 wire 9 bit, cd bit, SDI, SDO 
3: 4 wire 8 bit, cd pin, SDI/SDO 
share one IO 
4: 4 wire 8 bit, cd pin, SDI, SDO 


V0.3 Spreadtrum Communications, Inc., Confidential and Proprietary 1519 of 2330 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


EP SPREADTRUM | ОС9853 НА Device Specification 


CSN I SEL [2:1] R/W 210 CSN select control: 
0: CSN 0 
1: CSN 1 
2: CSN 2 
3: CSN З 


CSN_IE_CTL CSN IE output set(only slave) 
0: not support csn input 
1: support csn intput 


6.13.5.2.21 ӘРІ 5155 


Description: Used to observe соп error 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕІ 
Dae == 


Reserved 


Reserved 


D IN ERR a 1'hO 1: indicates csn occurring a 
exception 


6.13.5.2.22 ӘРІ CTL8 


Description: This register is used to configuration of the SPI interface 
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Cm [и [о |» [» [и |» [25 | [з [= [ж [ш | [зв [т [№ 


Reserved 


SPI CD BIT [15] R/W 10 Spi tx са bit: 
0: indicates command 
1: indicates data 


СТЕ БЕГЕН —- 
SPI TX DUMY LEN | [9:4] Spi tx dummy clock length 


SPI TX DATA LEN H | [3:0] R/W 4'hO Indicates tx data length from tx 
fifo, High 4 bits of spi tx data 
length 


6.13.5.2.23 SPI CTL9 


Description: This register is used to configuration of the SPI interface 


и [и [о [2 [2 [2r [29 [25 [2 [з [2 [ [9 | s [зв [ v [в 
ата | ООО 


Reserved 


SPI TX DATA LEN L 


R/W 
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SPI TX DATA LEN | | [15:0] R/W 160 Indicates: spi tx data length 
from tx fifo, Low 16bit of tx data 
length 


6.13.5.2.24 SPI_CTL10 


Description: This register is used to configuration of the SPI interface 


ЕІЕЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕНЕЛЕЛЕЛЕЛЕІ 


Reserved 


mew ОИ ОИ 


ТИНИ БР, ОИ ООО 
SPI_RX_DUMY_LEN ВИ. ee NN Spi rx dummy clock length 


SPI RX DATA LEN H > 0] 4'hO Indicates receives data length 
from slave, high 4 bits of spi rx 
data length 


6.13.5.2.25 SPI CTL11 


Description: This register is used to configuration of the SPI interface 


Lm [и [о | 2 [2e [27 [29 [25 [| а [2 [à [9 | s [зв [зт [в 
ер AMO 0-7 7 


Reserved 


SPI RX DATA LEN L 


R/W 
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СТ [BR [aw [Reset Value |Description | 


SPI RX DATA LEN L : R/W у Indicates: spi receives data 


length from slave, Low 16bit of 
rx data length 


6.13.5.2.26 SPI CTL12 


Description: This register is used to configuration of the SPI interface 


Pex [и [о [2 [2 [27 [2 [25 [2 [2 [2 Га [9 | 9 [зв | v е 


Reserved 


SW TX REQ 1hO ЕЕ TX data request, for 
write LCD 

SW_RX_REQ Software RX data request, for 
read LCD 


6.13.5.2.27 | SPI STS6 


Description: Used to observe tx data counter 
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Cm [и [о |» Га а |» |» ә [а [= [ж [ш | [в [т [л] 
LIMEN "RN 


Reserved 


TX DATA CNT 


wele |, МХ 
[Ree | о | о | о | о | о | о | о | о | о | о | о | о | МА б мй 


Ж ПС 


TX_DATA_CNT | [15:0] IRO јет Tx data ent 


6.13.5.2.28 РІ 5157 


Description: Used to observe tx data counter 


Pex [s [2 [2 [2r [29 [25 [2 а [2 Га [9 | s [8 [ v [в] 
me шш 


Reserved 


TX DATA CNT | [3:0] IRO ____|5ћо |txdatacounter 
TX DUMMY. СМТ | [15:10] IRO |50 |(хаитту counter 


6.13.5.2.29 РІ 5158 


Description: Used to observe rx data counter 
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ЕСЕЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕІ 
LIMEN RN 


Reserved 


RX DATA CNT 


wele ee ЧИ 
[Ree | о | о | о | о | о | о | о | о | о | о | о | о | МА б Ай 


Ж ИЕЛЕ ЗЕ ЕИ ЕЕ ЕЛЕЕ зе | | 


ВХ DATA СМТ | [15:0] IRO | јет Rx data cnt 


6.13.5.2.30 SPI STS9 


Description: Used to observe rx data counter 


Pex [и [о [2 [2 [2r [29 [25 [3 [ [2 Га [9 | s [зв [ v [в 
LINE RN 


Reserved 


6.13.6 Application Notes 
6.13.6.1 Programming Model 
6.13.6.1.1 MICRO/PLUS mode program examples 
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13. 


MICRO/PLUS mode, master, 32 bits per-channel, MCLK 153.6M, SCK 76.8M, CS0 is 
valid, RX at negedge, TX at posedge, SCK idle phase being low, Program control register: 


Spi_clkd = 0x0001; 
Spi сно = 0x0e01; 
Spi ctl1 = 0x3100; 
Spi си2 = 0x0000; 
Spi ctl3 = Ох1а1а; 
Spi_ctl4 = 0x0000; 
Spi_ctl5 = 0x0000; 
Spi_ctl6 = 0x1303; 
Spi ctl7 = 0x0000; 
Spi ctl8 = 0x0000; 
Spi ctl9 = 0x0019; 
Spi ctl10 = 0x0000; 
Spi ctl11 = 0x0019; 


16 bits per-channel, master, MCLK 80M, SCK 10M, only receive mode, ready to receive 
Ox1f words from slave, CS1 is valid, RX at falling edge, TX at rising edge, SCK idle 
phase being low,Program control register: 


Spi clkd = 0x0003; 
Spi сно = 0x0d41; 
Spi ctl = 0x1000; 
Spi_ctl2 = 0x0000; 
Spi сида = 0x1010; 
Spi_ctl4 = 0x021f; 
Spi ctl5 = 0x0000; 
Spi сїб = 0x1010 
Spi ctl7 = 0x0000 
брі сив = 0x0000 
Spi ctl9 = 0х0011 
Spi_ctl10 = 0x0000 
Spi ctl11 = 0x0011 


8 bits per-channel, master, MCLK 48M, SCK 24M, CS2 is valid, RX at falling edge, TX 
at rising edge, SCK idle phase being high, LSB, dma en, Program control register: 


Spi clkd = 0x0000; 
Spi сод = 0x27a2; 
Spi ctl1 = 0x3000; 
Spi ctl2 = 0x0040; //bit[6], enable dma 
Spi ctl3 2 0x1010; 
Spi_ctl4 = 0x0000; 
Spi_ctl5 = 0x0000; 
Spi_ctl6 = 0x1010 
Spi ctl7 = 0x0000; 
Spi_ctl8 = 0x0000 
Spi ctl9 = 0x0011 
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16. 


17. 


18. 


Spi_ctli0 = 0x0000 
Spi_ctl11 = 0х0011 


MICRO/PLUS mode, master, 32 bits per-channel, MCLK 80M, ЗСК 20M, С50 is valid, 
RX at rising edge, TX at negedge, SCK idle phase being low, transmit only, Program 
control register: 


Spi ска = 0x0001; 
Spi сно = 0х0е02; 
Spi ctl1 = 0x2000; // transmit only 
Spi ctl2 = 0x0000; 
Spi ctl3 2 0x1010; 
Spi_ctl4 = 0x0000; 
Spi_ctl5 = 0x0000; 
Spi ctl6 = 0x1010 
Spi ctl7 = 0х0000; 
ор сив = 0x0000 
Spi_ctl9 = 0x0011 
Spi_ctl10 = 0x0000 
Spi сїй 1 = 0x0011 


MICRO/PLUS mode, slave, 32 bits per-channel, RX at rising edge, TX at negedge, SCK 
idle phase being low, Program control register : 


Spi clkd //no use when SPI working as slave , half SCK must have at least 4 
system(MCLK) clock cycle. 


Spi ctl. = 0х0Ю2; 
Spi ctl1 = 0x3000; 
Spi ctl2 = 0x0020; 
Spi ctl3 2 0x1010; 
Spi ctl4 = 0x0000; 
Spi ctl5 = 0x0080; 
Spi ctl6 = 0x1010 


MICRO/PLUS mode, slave, 8 bits per-channel, RX at falling edge, TX at rising edge, SCK 
idle phase being low, TX only/ RX only, Program control register: 


Spi сно = 0x0e21; 
Spi ctl1 = Ox2000(TX only); / spi си = 0x1000(RX only) 
Spi ctl2 = 0x0020; 
Spi ctl3 2 0x1010; 
Spi си4 = 0x0000; 
Spi ctl5 = 0x0090; 
Spi ctl6 = 0x1010 


6.13.6.1.2 SYNC mode program examples 
Only work in master mode. 
Relative register: spi ctl0[15:14], spi ctl1[4:0], spi ctl1[11:8], 


V0.3 
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1. SYNC mode, master, 32 bits per-channel, MCLK 48M, SCK 12M, RX at rising edge, TX 
at falling edge, CSO is valid , and signal sync maps to cs2, Program control register: 


Spi clkd = 0x0001; 

Spi сно = 0х4а02; //bit[14] enable sync mode, bit[15] = 0 means positive pulse 
Spi сїї = 0x3400;// sync pulse position will locate on top of БИО, sync maps to cs2 
Spi ctl2 = 0x0000; 

Spi ctl3 2 0x1010; 

Spi_ctl4 = 0x0000; 

Spi_ctl5 = 0х0000; 

Spi_ctl6 = 0x1010 

Spi ctl7 = 0x0000; 

Spi_ctl8 = 0x0000 

Spi ctl9 = 0x0011 

Spi ctl10. = 0x0000 

Spi ctl11 = 0x0011 


6.13.6.1.3 4-WIRE(S8) mode program examples 


only work in master mode and only operation write being supported, TX at falling edge 

relative register: spi ctl1[7], spi ctl1[11:8]. 

3. S8 mode, 8 bits per-channel, TX at falling edge, CSO is valid and signal CD maps to cs1, 
program control register: 


Spi ctlO0 = 0x2e21; 
Spi ctl1: 0x3280; 
Spi ctl2 = 0x0000; 
Spi ctl3 2 0x1010; 
Spi ctl4 = 0x0000; 
Spi ctl5 = 0x0000; 
Spi ctl6 = 0x1010 
Spi ctl7 = 0x0000; 
Spi сив = 0x0000 
Spi сії9 = 0x0011 
Spi ctl10 = 0x0000 
Spi ctl11 = 0x0011 


6.13.6.1.4 3-WIRE mode program examples 
Only work in master mode. 
Relative register: spi ctlO[15], spi ctl1[4:0], spi ctl1[5], spi ctl1[6], spi ctl2[4:0] 
5. timing1(TX RX at falling edge), 16 bits per-channel, CS0 is valid, read command polarity 
is high, w/r control position is 8, read data start bit is 7, program control register: 


spi сно = 0x0e43; 
spi ctl1 = 0x3068; 
spi ctl2 = 0x0007; 


6. timing2(TX RX at rising edge), 16 bits per-channel, CSO is valid, read command polarity 
is low, w/r control position is 8, read data start bit is 7, program control register: 
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spi сно = 0xae43; 
spi ctl1 = 0x3068; 
spi ctl2 = 0x0007; 


6.13.6.2 Programming Notes 


11. 


12. 


13. 


14. 


15. 


only receive mode 


as master: set spi ctl4[9] = 1 and setspi ctl1[13:12] = "01" and program spi ctl4[8:0] 
to N, means enable rx only mode , and ready to receive N words from slave. 


as slave: setspi ctl1[13:12] = "01" , the received number depending on master the 
posedge of is rx only(spi ctl4[9] = 1) will trigger the process, so SW should write to “0” 
first, then write to "1" to this bit. 


fast mode 

used for slave mode. In slave mode, half SCK must have at least 4 system clock cycle. 
When SCK « 14X MCLK, recommend to use fast mode. 

8X : is fst(spi ctl4[14] ) 21, phs aly([spi ctl4[13:12]] = 1 

10X : is_fst=1, phs dly = 2 

12X : IS fst-1, phs dly = 3 


In salve mode, spi ctl5[15:0]* Тек spi should not be such smaller than Тор! sck, so as 
not to make SPI stop transfer. 


DMA enable 

a) DMA should be configured first 

b) Program SPI control register except өрі ctl2[6] 
c) Write spi ctl2[6] at last 


When change SPI control register configuration , SW should ensure: 
a) tx fifo is real empty at first 

b) then, rx fifo is real empty 

C) change SPI control register 


6.13.7 New feature 


V0.3 


Support csn input in slave mode. 

Add csn ie ctl register to control csn input ie when slave 
Add csn i sel[1:0] register to select csn when slave 

Add spi phy in order to high speed frenquency 
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6.13.8 SPI HS PHY 


clk_spi 


V 
о 

El 
ЕЛ ЕЛІ 
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D ск 
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ol 


П in spi di 


o 


ol 


d in spi do 


Figure 6-36 SPI HS architecture 


€ According to SPI interface and architecture, spi controller use spi phy to achieve high frenquecy. 

е Phy module use DFF pipeline latch data ‚апа integrate the io тих module . 

€ the phy_top is hoped to be put near the io pad for better input and output delay. 

€ Because of DFF latch delay in the spi phy ,so spi do and spi di had not get the same position value 
in the same time. So in the гіх m module, the rx pos must be use DFF to delayed more time in order 
to get the correct signal. 

6.13.8.1.1 SPI HS master ctroller 
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APB bus 


APB bus 


APB bus 


APB bus 
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Figure 6-37 SPI_HS ctroller architecture 


6.13.8.1.2 


@ The spi_rtx_m module is worked in the spi master mode. 

@ Because we insert spi_hs phy module between the spi master and slave, the pad_in_spi_di signal 
was latched by DFF . 

@ when the rtx_m send spi_do out , it can’t get the same position pad_in_spi_di in the same cycle. We 
must modify the rtx_m arch to get the correct signal. 


6.13.8.1.3 SPI_HS waveform 


Figure 6-38 SPI_HS ctroller architecture 


е We add internal delay in this waveform. pad_in_spi di was sample by phy_pad_in_spi_d when 
sample rx en equal 1'b1. And the sample rx en was generated by the spi ctrl internal signal,rx en. 
€ We use different position:tx position and rx position to transfer out data and receive data at different 
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time. 

€ Inthe SPI HS module,if slave send data at posedge, SPI HS ng rx must be 0, and if slave send 
data at negedge ,SPI HS ng rx must be 1.(In low speed spi ‚її slave send data at negedge,ng rx == 
0 can receive right data ,but receive wrong data in SPI HS) 


6.13.9 Synchronizer implementation 


6.13.9.1.1 Master mode 
FIFO sync: 
Txf FIFO ctrl width :32bit, txf FIFO ctrl depth:32 
In master mode,txf fifo has been written by APB in PCLK domain and read by spi си in ск spi domain 


PCLK clk_spi 


PRESETn 


PRESETn 


Rxf FIFO ctrl width :32bit, txf FIFO ctrl depth:32 
In master mode, txf fifo has been read by APB in PCLK domain and written by spi сій in сік spi domain 


PCLK clk_spi 


PRESETn 


PRESETn 


In master mode ,single signal is sync by 2-level DFF from PCLK to clk_spi or from clk_spi to PCLK 
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busy busy. sync1 busy. sync2 


spi do spi do sync1 spi do sync2 


rx data we rx data sync1 rx data sync2 


6.13.9.1.2 Low speed slave mode 
FIFO sync 
Is same as master mode 


In low speed slave mode ,single signal is sync by 2-level DFF from pad in sck to clk spi: 


pad in spi sck pad in spi sck pad in spi sck 
sync2 sync3 


pad_in_spi_sck 


sdi_sync3 


pad_in_spi_di sdi sync1 sdi sync2 


csn sync2 соп sync3 
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6.13.9.1.3 FIFO empty and full signal 
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fifo af w 


fifo ae w 


txf realfull 


txf realempty r 


fifo af r 


APB bus 


fifo ae r 


rxf realfull м 


rxf realempty r 


| 


6.13.9.1.4 High speed slave mode 
FIFO sync 
Txf fifo and rxf read and write clk is the same clock : PCLK 
In high speed slave mode ,single signal is sync by 2-level DFF from clk_spi_slv_rx to clk_spi: 
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hft | rx_shft_reg_sel rx_shft_reg_sel rx_shft_reg_sel 
rx_shft_reg_se Моја: _sync3 


In high 
speed slave mode ,single signal is sync by 2-level DFF from clk_spi_slv_tx to clk_spi: 
tx_cnt | t ; : : 
imp. active, d1 тр active sync1 tmp active sync2 tmp. active sync3 
сік spi slv tx 
cent csn in viol d1 csn in viol sync1 csn in viol sync2 csn in viol sync3 
сік spi slv tx 
6.13.10 Сісок Path 
Master mode 
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clk_spi 


pad_in_spi_sck pad_out_spi_sck 


PCLK 


Slave low speed mode 
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pad_in_spi_sck 


pad_in_spi_sck , 


РСК 


Slave high speed mode 
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clk_spi clk_spi_slv_rx 


pad_in_spi_sck 
pad_in_spi_sck 
clk_spi_slv_tx 


spi_ckg1_s 


clk_r 


txf_fetl 


clk_w 


rxf_fetl 


PCLK 


spi rf 


spi top 


6.14 IIS and PCM Interface 
In AP system ,there are 4 IISs. 


Base Addr Range Addr Map Description 


0x0 E770 0000-0x0 E77F FFFF 151 
0x0_E780_0000~0x0_E78F_FFFF 152 
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0x0_E790_0000~0x0_E79F_FFFF 153 


6.14.1 Overview 


15 is а соттоп digital audio interface specification. Base Band Chip IIS Interface can be used to 
implement a CODEC interface with external digital audio system working as host or slave. The IIS 
interface supports both IIS and PCM data format. The interface can transmit and receive data 
simultaneously as well as transmit or receive data alternatively at a time. This document defines function 
and configuration of IIS block. 


IIS module can be controlled both by ARM or DSP. 
6.14.2 Features 


Compliant with the IIS/PCM standard 

Support 15, MSB-Justified and DSP data bus interface working on IIS mode 
Support Long Frame, Short Frame and Multi-cycle Frame working on PCM mode 
Serial clock with programmable frequency 

Two 32-word-deep FIFOs minimizes processor overhead at high data rates 
LRCK polarity can be configured 

Wide selection of IIS data lengths 8,16,32bits 

Master / slave 

МВ / LSB 

Transmit only/ receive only / transmit and receive mode 

2 DMA requests 

Single interrupt line for multiple interrupt source events 

IIS and PCM master mode: support integer clock divider 

IIS master mode: support fraction clock divider — both variable and fixed serial clock 


PCM master mode: support fraction clock divider — only variable serial clock mode 
Support 32bit width of APB 2.0 configuration. 


еелееееееееееееее 
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Base Band 
lis sck 
iis Irek Generic 
IIS/PCM | Ше —  ПУРСМ 
Module .. Е Slave 
lis sdi А 
device 
15 840 


Figure 6-39 IIS connection as master 


Base Band 
lis sck 
iis Irek Generic 
IIS/PCM a STE | IIS/PCM 
Module > | master 
lis sdi : 
device 
= lis sdo 


Figure 6-40 IIS connection as slave 


6.14.4 Function Description 
6.14.4.1 IIS interface 


15 module consists of RX/TX controller, ARM APB interface control register, clock generator and FIFO 
control. ARM programs IIS register, enable IIS mode, starts RX/TX data transfer. Output data is written to 
TX FIFO and received data is stored in RX FIFO. Each FIFO is 32-bit width plus 32-address length. 


MCLK generator generates main clock for IIS block. This clock also output as master clock during hand 
shaking. In slave mode, external clock source can be input, working as the IIS main clock. Clock divider 
value and control signal for MCLK come from global control register. 


The IIS SCLK generator divides main clock according to a 16-bit clock divider register, which defines half 
SCLK clock width. It can be programmed from 0 to 32767. 
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CLK_PLL IIS MCLK generator IIS MCLK 


ARM APB IIS control register IIS SCLK generator IIS SCLK 


RX/TX FIFO 


Control IIS LRCK 
IIS RX/TX 
controller IIS SDO 
IIS SDI 


RX/TX data FIFO 
(32X32) 


Figure 6-41 IIS module diagram 


15 interface has 4 pins, 15 SCK is serial clock output, 15 SDl is serial data input, 15 SDO is serial data 
output. 15 LRCK is left/right channel select. The device generating 15 LRCK and 15 SCK is the master. 
15 LRCK and IIS SCK are output pins if working as master. They are input pins if working as slave. 


Serial data is transmitted in two's complement format with the MSB first. Serial data can be sent at rising 
or falling edge of SCK, at receiver, it must be latched at rising edge. When system word length is greater 
than the transmitter word length, the word is truncated (least significant data bits are set to ‘0’) for data 
transmission. If the receiver is sent more bits than its word length, the bits after the LSB are ignored. On 
the other hand, if the receiver is sent fewer bits than its word length, the missing bits are set to zero 
internally. 


Three bus formats are available in this module. Following Figures illustrate the relationship between the 
ЗСК, LRCK and serial data ИО for different interface protocols. The polarity of LRCK is programmable. 
The bits per-channel is programmable up to 32bit. 


IIS mode is where the MSB is available on the 2nd rising edge of SCLK following a LRCK transition. 


55 Б 


SCLK 


LEFT 


LRCK | LEFT RIGHT 


sD x ГОЗ ШЕ: Lss» X LSB X MSB SS LSB 


Figure 6-42 15-сотра је format 
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LEFT Dummy RIGHT 


ых ==) 


Figure 6-43 15-сотра је format with dummy bit 


MSB-justified mode is where the MSB is available on the first rising edge of SCK following а АСК 
transition. 


SCLK 


CNN 


Figure 6-44 MSB-justified format 


| | ІС 
SCLK | | К 
| 
LRCK | 


LEFT Ете RIGHT 


m bit 
" 5-(®)—(=ъС С 


Figure 6-45 MSB-justified format with dummy bit 


DSP mode is where the left channel MSB is available on either the 1st or 2nd rising edge of BCLK 
following a LRCK transition high. Right channel data immediately follows left channel data. 
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Figure 6-46 Synchronized format 
Note: 
T: 1/(system clock frequency) 
n: register programmable integer, n-1 = 1, ...., 32767 
6.14.4.2 РСМ interface 


PCM interface is a direct voice interface connects to standard CODEC. The implementation is compliant 
with the MP-PCM requirements for voice transfer (8 KHz PCM_SYNC and 8 or 16 bits data). The four 
signals of the PCM interface are: 


— РСМ СІК: PCM clock 

- PCM SYNC: РОМ 8KHz synchronization signal 

— PCM OUT: PCM output data 

— PCM IN: PCM input data 

These four pins is able to share IIS interface follow this mapping: 
PCM СЕК share with 15 SCK, 

POM IN share with 15 SDI, 

РСМ OUT share with 15 SDO, 

PCM SYNC share with IIS LRCK. 


The data can be linear PCM (13-16 bit), u-Law (8 bit) or A-Law (8bit). The interface can work as either 
Master or Slave. 


Programming 15 СТІ 0 register bit 15 to 1 configures the PCM mode. 


Long Frame Sync is the name given to a clocking format that controls the transfer of PCM data words or 
samples. In Long Frame Sync, the rising edge of PCM SYNC indicates the start of the PCM word. When 
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Base Band Chip is configured as PCM Master, generating PCM_SYNC and РСМ СІК, 8 bits in one 
frame, then PCM_SYNC is 7-bit long. When Base Band chip is configured as PCM Slave, PCM_SYNC 
may be from one consecutive falling edges of PCM_CLK to not big or equal than PCM data length (as 
figure shows, PCM_SYNC is 2~7.5 bits) long. 


Programming IIS_CTLO register bit8 to zero configures the Long Frame Sync mode. 


РСМ IN is captured on the falling edge of PCM_CLK апа PCM OUT transmits on the rising edge. 

PCM OUT may be configured to be high impedance on the falling edge of PCM CLK in the LSB position 
or on the rising edge. The control bit is IIS CTL2 bit10, if high, OE changes to low at falling edge of the 
last bit. 


PCM SYNC 


PCM CLK 


PCM OUT ------1 2 3 4 5 6 7 |8 


PCM_IN — 1 2 3 4 5 6 7 8 


Figure 6-47 Long frame sync (Shown with 8-bit sample) 


In Short Frame Sync the falling edge of PCM_SYNC indicates the start of the PCM word. PCM_SYNC is 
always one clock cycle long. 


As with Long Frame Sync, Base Band Chip samples PCM_IN on the falling edge of PCM_CLK and 
transmits PCM OUT on the rising edge. PCM. OUT may be configured to be high impedance on the 
falling edge of PCM CLK in the LSB position or on the rising edge. 


Programming 15 CTLO register bit8 to high configures the Short Frame Sync mode. 


PCM SYNC 


PCM CLK 


PCM OUT —— 1 2 3 4 5 6 7 8 9 | 10 | 11 | 12 | 13 | 14 | 15 


PCM_IN — 1 2 3 4 5 6 7 8 9 |10 |11 ј 12 | 13 | 14 | 15 | 16 


Figure 6-48 Short frame sync (Shown with 16-bit sample) 


More than one channel connection over the PCM interface is supported using multiple slots. Up to three 
channel connections can be carried over any of the first three slots. 
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Long 
PCM_SYNC | 


or 


Short 
PCM_SYNC 


PCM_CLK 


PCM_OUT 4 1 2 3 4 5 6 т |8 1 2 3 4 5 6 7 |8 


PCM_IN — 1 2 3 1 5 6 7 8 1 2 3 4 5 6 7 8 


Figure 6-49 Multi-slot operation with two slots and 8-bit compounded samples 


Three slots can be configured in опе PCM frame; IIS_CTL2 register bit 2-0 define which channel is 
occupied. Each bit configures one of the three channels. If bitO is high, then 51010 is carrying data. If 
channel 0 and 2 is active, this register is 0х5. 


PCM data format in TX/RX buffer is different between master and slave mode. If burst size is 16 or 8bit, in 
slave mode, data for slot 0 and slot 1 are packed into one word, which locates in lower address; data for 
slot2 locates in higher address; 51010 and 51012 fill higher bits (bit81~24). In master mode, only slotO takes 
lower address and locates on lower bits (bit15~8); slot1, 51012 packed in higher address, and slot2 takes 
lower bits while slot1 in higher bits. Following table shows PCM data format for master and slave mode. 


Table 6-1 PCM data format for master mode 


15 СТЕ | Bits/ Data arrangement 
biti-0 channel 


ЗЫ Data for channel 0 on bit 15-8, in lower address. 
Data for channel 1 on bit 31-24, Data for channel 2 on bit 15~8, 
on higher address. 


01 16bit Data for channel 0 on bit 15~0, in lower address. 
Data for channel 1 on bit 31-16, Data for channel 2 on bit 15~0, 
on higher address 


1x 32bit Data for channel 0 store in low address, data for channel 1, 2 
store in high address. 


Table 6-2 PCM data format for slave mode 


15 СТЕ | Bits/ Data arrangement 
bit1~0 channel 


8bit Data for channel 0 on bit 31~24, Data for channel 1 on bit 15~8, in 
lower address. 
Data for channel 2 on bit 31~24, on higher address. 
16bit Data for channel 0 on bit 31-16, Data for channel 1 on bit 15-0, in 
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lower address. 
Data for channel 2 on bit 31~16, on higher address 


1x 32bit Data for channel 0 store in low address, data for channel 1, 2 
store in high address. 
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6.14.4.3 IIS clock path 


15 top 
шт top 
"is slaved А 
lis ска m 
" lis clk o 
iis СК pad out iis зак 
» 
pad out iis sync 
» 
5. >| 
iis rtx m a 3Е 
ТЕ pad in iis di 
double sync 
wr fifo en rd fifo en 
ХІ ісі FIFO I<] 
rd Ко еп мг Шо en 
ЕЕ — КЕ {сі FIFO “Г 
» iis rf p RLE 
is_slaved 
— 
> 5 осире Syn pad_in_iis_sck 
КЕ 
асы pad in iis syhc 
« fed et | 
Q Q 
< an Е pad in iis di 
lis ckg s TT 
pad ош 15 do 
У т У 10 > 
> iis_rtx_s D 
15 5 top 
Figure 6-50 IIS clock path 
Note: 
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f. Module clock: iis clk, PCLK. 
g. IO pad: iis sck, iis sync, iis di, iis do. 
h. IIS IP can be configured as master mode or slave mode. The configure signal is iis slaved 


If iis salved- 1, iis works as slave. iis m top will not work. 

If iis salved = 0,iis works as master. lis s top will not work. 

i "divider" block function: iis clk p = iis_clk/M. where M is a clock divider factor. 
j. “reverse” block function: iis_clk_o = ~ iis_clk_p. 

k. “sck counter" block function: count iis sck period. Count unit is iis СК. 

| “double sync” block is used to resolve crossing clock domain signal. 


6.14.4.4 Pad IO timing 


In default mode, iis output signals, like iis do, iis sync(for master) signal, are sent at the posedge of 
iis sck. And input signals like iis di, iis sync(for slave), are sampled at the negedge of iis sck. 


Sampling data at negedge of SCK 


iis 5СК | 
і di | р 


iis do/sync X 


Figure 6-51 Sampling data at negedge of IIS SCK 


We can also set output signal sent edge as negedge and sampling edge as posedge, like the following. 


Sampling data at posedge of SCK 


iis sck | 


iis di AP КОХ УХ ХХ УХХ ХХХ ХО 
iis do/sync b Ж X 


Figure 6-52 Sampling data at posedge of IIS SCK 


The implementation of sampling edge is as following. 
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lis_sck 


¥ 


iis di 


QX X X X ххх ххх ххх», 
воду Х Х Х X X X X < X Х X X X > 


Figure 6-53 implementation of sampling data at negedge of IIS SCK 


Ais о || [ПЛА ЛИТА ЛОЛ ЛА ОА ААА ОДИ 


negedge 
of sck 


lis_sck 


iis di 


iis do/sync 


Figure 6-54 implementation of sampling data at posedge of IIS SCK 


/ bé N 


Control Registers 
Memory map 


Base address: IIS BASE ADDRESS 


Offset == 
ање [Name |Description | 


Write data to this address initiates a character 


transmission through TX FIFO 
0x0000 15 TXD 
FIFO 


V0.3 


Read from this address retrieve data from RX 
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Em. ee [emM- 0000 


6.14.5.2 Register Descriptions 
6.14.5.2.1 lIS TXD 


Description: Write data to this address initiates a character transmission through TX FIFO; Read from 
this address retrieve data from RX FIFO. 


[Bit — [31 | 30 |29 |28 |27 |26 |25 |24 |23 |22 |21 |20 |19 |18 |17 |16, 
[Nam воі 
Туре R/W 

e lo јо јо јо јо јо fo jo |0 |0 [o |0 jo jo |0 | 
[Bit |15 |14 |13 |12 |11 [10 [9 ја |7 јо |5 |4 |3 |2 |1 јо | 
| Мате јето 00204 
RW 
[Reset |0 jo |0 |0 [o јо јо jo jo jo јо јо [o јо јо јо | 


Field Name БАУ, ча Reset Description 
Value 
IIS_TXD EN :0] RAN Write data to this address initiates a character 
transmission through TX FIFO 
Read from this address retrieve data from RX FIFO 


6.14.5.2.2 15 CLKD 


Description: Integer clock divider 
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0x0004 Integer clock divider (Reset 0x0000_0003) IIS CLKD 
[Bit — [31 | 30 |29 |28 |27 |26 |25 |24 |23 |22 |21 |20 |19 |18 |17 |16 
| Мате Reserved |20 


| Name | is сіко 
15 CLKD | 
[Reset Јо |o Jo |0 Jo jo о jo jo |0 jo [o jo Jo %Қ [i | 


Field Name pepe Reset Description 
Value 


15 CLKD БЕ 5:0] R/W 1613 Specify the clock ratio between iis_sck and сік iis. 
IIS. CLKD = (clk iis / (2 * iis. sck)) - 1 
And iis_sck = sample rate * channel number * channel 
length 
For example, if clk_iis runs at 76.8MHz, and IIS 
module is configured as 48K sample rate, 2 channel 
and 16-bit channel length, iis_sck should be 48K * 2 * 
16 = 1.536МН2, IIS CLKD should be (76.8M / (2 * 
1.536М)) - 1 = 24 
Note: When work in the slave mode, the frequency of 
iis sck depends on the IIS master, so the register 
15 CLKD is not used. 


6.14.5.2.3 15 CTLO 


Description: IIS control register 


Control register (Reset 0х0000 00C1) 
|ви |31 |30 |29 |28 |27 |26 |25 |24 |23 |22 |21 |20 | 19 [18 |17 |16, 
| Мате | Reeva wg S SUUSSMMMGHUHEH»BSBSGN 
| Type | Ss SSS c Uc 

| Безе! ___________________________________________ 


ES || 
SCK | ISL |155 
PCM | DMA IS_S NG_ | NG_ 
ome | аш PH мо y^ nii UT И 


туе [чн [яи pe — |Rw ____| Rw (ям | ви | Rw | 
ша Се“ и о торе ре о ии 
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PCM_EB [15] RAN 1'hO “1”: PCM mode 
“0”: 15 mode 
DMA_EN [14] ^1" : enable DMA 
бс 


E 
SCK REV SCK inverse enable 


IS LRCK PH o 1hO Active level of left / right channel 


IS SYNC MD 


IS IISC SHRTF EE 


"0" : low for left 

“4”; high for left 

Output LRCK or SYNC for IIS 
mode 


"0" : LRCK 


“1”: SYNC 
"0" : MSB justified in IIS mode 


Long frame in PCM mode 


“1” : iis-compatible format in 15 
mode 


Short frame in PCM mode 


2'h3 "00" : idle mode 
"01" : receive mode 
“10” : transmit mode 
"11" : transmit and receive 


Serial bit per channel 
"00" : 8 bits 
"01": 16 bits 


“1х”: 32 bits 
"0": IIS/PCM work as master 


IS_SLVD 


“41”: IIS/PCM work as slave 
“1”: enable transmit data from 
LSB 


clock neg-edge 
clock neg-edge 
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6.14.5.2.4 15 CTL1 


Description: IIS configure register 


0x000C Control reigster (Reset 0х0000 0000) 
|ви |31 |30 |29 | 28 | 27 |26 |25 | 24 | 23 |22 |21 | 20 |19 |18 |17 |16, 
| Мате | еее А 


Field Мате — |Bit — — RW__| Reset Value 


IS RXIOSTP [15] RAN Receive IO stop enable 
^1" : enalbe 


IS TXIOSTP [14] R/W Transmit IO stop enable 
“1”: enable 

IS_FSCNT_EB | [13] R/W Clock counter enable, for debug 
“1”: enable 


IS_NUM_CNT [12] R/W Count clock for one 
“0” : Irck cycle 
“1”: өсік cycle 


ITVL_NUM [11:0] R/W Used for timeout decision for 
slave mode 
If the slave has not sampled the 
edge of iis_sck in the interval 
(n*4+3)*Tclk_iis, slave will stop 
the receive process and send 
timeout interrupt 


6.14.5.2.5 15 CTL2 


Description: IIS control register 
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0x0010 Conirol register (Reset 0х0000 0021) IIS CTL2 
Bit |31 |30 |29 |28 |27 |26 |25 |24 |23 |22 |21 |20 | 9 |18 |17 |16 | 
| Мате | Reeva || 


P 
SYNC POS POM CYC PCM SLOT 


та 
есејот ис [к [= M а ШШ 


Field Name ГТЗ - Reset Value 


SYNC_POS [15:11] 5’hO SYNC position when working in 
DSP format: 
0: MSB is available on the 2" 
rising edge of SCK 
Channel length-1: MSB is 
available on the 157 rising edge 
of SCK 


onm | OE EN LONE У ИЕ : Enable data oe change to 
| |, at falling edge of last bit 


ранят — _СУС — 3] Pcm_cycle, used for multi_slot 
PCM 


= | SLOT = 0] Pcm_slot, used for multi_slot 
PCM 
“001”: slot 0 is used 
“010”: slot 1 is used 
“100”: slot 2 is used 
"011": slot 0 and slot 1 are in use 


6.14.5.2.6 15 CTL3 


Description: IIS RX FIFO FULL/EMPTY watermark value 
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0x0014 RXF watermark (Reset 0x0000_0808) IIS CTL3 
[Bit — [31 | 30 |29 |28 |27 |26 |25 |24 |23 |22 |21 |20 |19 |18 |17 |16 | 
| Мате Reserved / | -2/ 


[Name | Resna — — [ах EMPTY THD Ге а отно | 
он 
СС ССС è Ге је Ге 19 Is Ге 


Туре 


[Field Name — — |Bit ВМ Reset Value |Description | 
[Reserved — — |[75] [RW |90 | )| 


6.14.5.27 ІІ5ІМТ ЕМ 


Description: IIS interrupt enable register 


0x0018 Interrupt enable (Reset 0х0000 0000) 
Ви |31 |30 |29 | 28 | 27 |26 |25 | 24 | 23 |22 |21 | 20 |19 |18 |17 |16, 
| Мате | Reseed ________________ 


gc 


Tyee w С С [иш [нб [л [н | во 
[Reset [o _____ о |o о [o [o Jo [o M 


Field Name R/W Reset Description 
Value 


AS Џеј јо ese “| 
enable 
enable 


(Т.С 
TXF_FUL_INT_EN Pie FOC Te Tet fr — 18 — uus Мо full interrupt enable 


RXF EMPTY INT EN [1] 1hO Rx fifo empty interrupt 
enable 
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6.14.5.28 — IIS INT CLR 


Description: IIS interrupt clear register 


0x001C Interrupt clear (Reset 0x0000 0000) 
Ви |31 |30 |29 |28 |27 |26 |25 |24 |23 |22 |21 |20 | 19 |18 |17 |16, 
| Мате | Reserved 


Type 


Reserved 


R 
[wo | wo | во | wo | wo | RO | 
| Reset | 


Маше 
timeout interrupt 
RX_OVF_INT_CLR Write “1” clear 
Rx_overrun_reg interrupt 
la 


| Неземед |4 вото 


АА RANE 
Ке interrupt 
FRO "по RENE NE 


[Reseved 10 (|0 |170 | 


6.14.5.2.9° 15 INT RAW STS 


Description: IIS interrupt raw status 
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0x0020 Raw status (Reset 0x0000_008A) IIS INT RAW STS 
[Bit — [31 | 30 |29 |28 |27 |26 |25 |24 |23 |22 |21 |20 |19 |18 |17 |16 
| Мате | Reserved 2-4 
[Reset [o [o Jo [o [o [o fo Jo Jo [o [o fo fo Jo fo fo | 
|ви |15 |14 |13 |12 |11 |10 [9 [8 |7 |6 |5 ја |3: |2 |t јо | 


Reserved 


TS |16 |TS - TS |15 |- 
Туре |0 RO [RO RO (но [Ro | по |во | RO | 
[Rest |o |o Jo [o0 |o |o [o0 Jo |i |» Jo jo |“ lo |i № | 


tx fifo data byte is less than 
the tx empty watermark 
value. Auto cleared when the 
condition disappears. 
RXF_FULL_RAW_STS Raw rxf full interrupt. This bit 
is set when the number of rx 
fifo data byte is larger than 
the rx full watermark value. 
Auto cleared when the 
condition disappears. 


xe ENT m om 
interrupt 

как Ane |8 n 
interrupt 


[TX FIFO EMPTY М |М |Н60 |711 {тх empty w(fordebug) | 
| ТХЕ FULL RAW 575 ____|[2] 1 |RO |1710 ____| Raw Tx fifo full interrupt | 
| АХЕ ЕМРТУ ВАМ 575 Ир |Н0 |741 Raw rx fifo empty interrupt | 
[RX FIFO Ето ——j|RO X "о ____| Rxf_full_r(fordebug) | 


6.14.5.2.10 15 INT MASK 515 


Description: IIS interrupt mask status 


V0.3 Spreadtrum Communications, Inc., Confidential and Proprietary 1559 of 2330 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


КЕЗ SPREADTRUM | 5С9853ІЧА Device Specification 


0x0024 Mask status (Reset 0х0000 0000) IIS INT MASK STS 
Bit |31 | 30 |29 |28 |27 |26 |25 |24 |23 |22 |21 |20 |19 | 18 |17 |16 | 
| Мате ес 
Reserved 

oe lo fo Jo fo [o fo fo Jo fo Jo fo Jo fo | fo | 
emo pe ри e ре ри o 19 С 15 ра 13 12 С 


2 - 


туз [о по PPR HO о јао 
[Reset Јо |o [о Jo [о јо јо jo јо jo jo јо јо јо jo jo | 


шын НИ НИ ЕЗ Бос 
Value 

(мет |4 је БГ Ч ет | 
status. 

мем је Јахја | 
status. 

em s m c ae 
mask status 

Mu ide mmn m 
mask status 


[Reseved |) (|Н 19 | 


TX_FIFO_FULL_MASK_STS [2] 1hO нии interrupt mask 
status 

RX_FIFO_EMPTY_MASK_STS NM | шш Rx_fifo_empty interrupt mask 
status 


[Reserved |04 [RO [1% | 


6.14.5.2.11 15 5151 
Description: IIS RX FIFO write address and read address 
0x0028 RXF address (Reset 0x0000_0000) 15 5151 


[Bit |31 |30 |29 |28 |27 |26 | 25 |24 |23 | 22 |21 |20 | 19 |18 |17 |16 | 
| Мате | Reseved 2) 


"Мате | Resena — — —[mx-wnaopn — Reewd а ао сон | 
Tye |n јо. јо јо o= — 
Reset |o Ге Ге o Ге Ге Ге Ге Ге Jo Ге Ге Ге Ге Ге Те | 


FieldName __|ви ЈНА Reset Value 
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RXF_WR_ADDR | [12:8] |Н0 570 ______| RX FIFO write address 
[Reserved ____| [7:5] |0 130 | | 


RXF RD ADDR | [4:0] | ВО | |.  |5h0 | ВХ НЕО read address 


6.14.5.2.12 15 STS2 


Description: IIS status register 


0x002C Status register (Reset 0x0000_10AA) 
Bit |31 |30 |29 |28 |27 |26 |25 |24 |23 |22 |21 |20 |19 |18 |17 |16 | 
| Мате | Reserved 

Type |во ___"_- 
Reset |o |с Jo Jo lo Jo Jo Jo Jo Jo Jo Jo Jo [o Jo Jo | 
Bit |15 |14 |13 |12 [11 [10 |9 |8 |7 |6 |5 |4 |3 |2 |1 јо | 


15_ IIS B TXF | TXF RXF | RXF 
Reserved LRC CLK EM FU 
K PTY | LL 
Y 


Type 


[Reset |0 јо Jo |1 јо jo јо јо jr jo |1 [o |1 јо |1 јо | 


[FieldName —  |Bit — RW  |Невегуаме |Description | 
SIS LRCK [na |0 "1 _____ 15 LRCK, fordebug || 
І5 ӘӨК || [RO | [1$ SCK, fordebug | 
US DO |јро (|н0 "о _____| 15 00, fordebug | 
is DI 


[8] „МАЧ | 
ТХЕ REALEMPTY ІЛ М 


TXF_REALFULL FANS) 
RXF_REALEMPTY Th1 RX FIFO is real empty. RX FIFO 
has no data 
Ж у RX FIFO is real full.(not relates 


[7] 

[5] 

ч 
to register RXF_FULL_THLD) 

[3] 

[2] 

[1] 


TX FIFO is real empty. TX FIFO 
has no data 

TX FIFO is real full.(not relates 
to register TXF_FULL_THLD) 


TXF_FULL This bit is set when the number 

of TX FIFO data byte is larger 
than the TX full watermark 
value. Auto cleared when the 
condition disappears. 


TXF_EMPTY ! This bit is set when the number 
of TX FIFO data byte is less 
than the TX empty watermark 
value. Auto cleared when the 
condition disappears. 


RXF_EMPTY ! This bit is set when the number 
of RX FIFO data byte is less 
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than the RX empty interrupt 
watermark value. Auto cleared 
when the condition disappears. 


MEN FULL This bit is set when the number 
of RX FIFO data byte is larger 
than the RX full watermark 
value. Auto cleared when the 
condition disappears. 


6.14.5.2.13 IIS 5153 


Description: IIS status register 


0x0030 Status register(Reset 0x0000 0000) 15 STS3 
Bit | 


(31 |30 |29 [28 |27 |26 |25 |24 |23 |22 |21 |20 |19 |18 |17 |16 | 
| Мате | Reseed |2) 


| Мате | LRCKCNT 
[Tye [o с 
[Reset [о Jo jo јо јо jo jo jo јо јо јо јо jo jo јо јо | 


FieldName __|ви ВМ Reset Value 


LRCKCNT [15:0] 1610 Number of clk_iis cycle per SCK 
cycle or LRCK cycle , depends 
on ctl1[12]. 


6.14.5.2.14 1$ DSPWAIT 


Description: This register is used for DSP control 


0x0034 Control register(Reset 0x0000 0001) 15 DSPWAIT 


(ви |31 |30 |29 |28 [27 |26 |25 |24 |23 [22 |21 |20 | 19 |18 |17 |16 | 
| Мате | Reseved | | (-| 


Type [OEE 
Beset СИН СИИ ЛОВИ В e СЕН ЕЛЕР СЛС СИ С > e e С [~ 


IIS 
И we тх. РАТА 5 AX. DATA_S ома DNA IIS. DSPWAIT 
DE с. 


И |: оо — | nw [89 [9 — — — —] 
rot 2 oo ee ee RS 
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[Field Name | LEM SN Reset Value 


еа мате. BUS MODE | [10] 1hO 0: iis use 32bit APB bus, 
1: 15 use 16bit APB bus 


TX DATA SWT TX FIFO write data endian for : 
0: = wdata[31:0] (APB wdata) 
1: ={wdata[7:0], wdata[15:8], 
wdata[23:16], wdata[31:24]) 
(APB wdata) 
2: = (wdata[15:0],wdata[31 :16]) 
(ABP wdata) 

RX_DATA_SWT | [7:6] RX FIFO read data endian for 
APB rdata : 
0: = rdata[31:0] (FIFO read data) 
1: =rdata[7:0], rdata[15:8], 
rdata[23:16], rdata[31:24]) 
2: = (rdata[15:0],rdata[31:16]) 


TX_DMA_SEL ; TX DMA request type select: 
0: request auto clear or by ack 
feed back from DMA 
1: request clear only by ack feed 
back from DMA 

RX_DMA_SEL [4] ! RX DMA request type select: 
0: request auto clear or by ack 
feed back from DMA 
1: request clear only by ack feed 
back from DMA 


15 DSPWAIT [3:0] R/W 4'h1 This register is used for DSP 
control 


6.14.5.2.15 15 CTLA 


Description: IIS TX FIFO full/empty watermark register 
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0x0038 TXF watermark (Reset 0x0000_0808) IIS СТІ4 
[Bit __|31 |30 |29 |28 |27 |26 |25 |24 |23 |22 |21 |20 |19 |18 |17 |16 | 
| Мате Reserved 2-0 


Type 


[Field Name — — |Bit — јвл Reset Value |Description | 
[Reserved [rs] — |RW HO 


6.14.5.2.16 115 5154 


Description: IIS TXF FIFO write address and read address 


0x003C ТХЕ address (Reset 0х0000 0000) 
|Bit |31 |30 |29 |28 |27 |26 |25 |24 |23 | 22 |21 |20 |19 |18 |17 |16 | 
| Мате [Reserved о 9ҺәҺ | 


"Мате [нен — rewan Гама 27 ао Арон | 
Туре е чар дии сс | | | 
о о |. |о Ге Гг ЕНК Геј о [о Ге [о | 


[Field Name — |Bit | RW Reset Маше |Description || 
| TXF_WR_ADDR | [128] |Н0 |50 TX FIFO write address 
[Reserved __ |] во |590 |27) 
[TXF RD ADDR |[4:] TROUT SHO TX FiFOreadaddress | 


6.14.5.2.17 15 СТЕ5 


Description: IIS slave dummy bit mode control register 
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0x0040 TXF watermark (Reset 0x0000_0000) IIS СТІ4 
[Bit |31 |30 |29 |28 |27 |26 |25 |24 |23 |22 |21 |20 |19 |18 |17 |16 
| Name | Reserved | 2-24 


Field Name ВМ | Reset | Description 
гаша 


[31:8] |RO |2580 | 
15 ССК DVDR CLR Ц Гам то — 


IIS_CLK_DVDR_MD1 


IIS_CLK_DVDR_MDO 


V0.3 


Spreadtrum Communications, Inc., Confidential and Proprietary 


СЕЙПП used for debug. 
For only IIS master mode, this bit is used to select 
output serial clock mode. 


0: iis_sck is integrally divided from clk iis. Refer to 
IIS CLKD for detailed. 


1:iis sck is fractionally divided from clk iis. 
iis sck = 1/2* clk iis/ (IIS_CLKD + 1) 


iis sck * (IIG CLKM / IIS CLKN) = target sample 
rate * channel number * channel length 


Note1: the frequency of iis sck is fixed. But the 
actual sample rate is variable, and only average is 
target sample rate. 


Note2: if IIS_ CLK DVDR МГ is 1, 
15 СІК DVDR MDO must be 0. 


Note3: IIS CLKM must be not more than 
15 CLKN. 


Note4: Compared with MDO, the advantage of MD1 
is that iis sck is fixed, but the disadvantage is that 

the jitter of sample rate is higher. MDO is preferred 

normally except system needs fixed 15 sck. 

For IIS/PCM master mode, this bit is used to select 
output serial clock mode. 


0: 15 sck is integrally divided from сік iis. Refer to 
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IIS. CLKD for detailed. 

1:15 sck is fractionally divided from ск. iis. 
target iis sck = 1/2 * ск iis * (15 CLKM / 

15 CLKN) 

target 15 sck = sample rate * channel number * 
channel length 

Note1: the actual frequency of iis sck is variable, 
and only average is target frequency. Because of 
this variability, the iis Irck frequency is also 
variable, and only average is target sample rate. 
Note2: if 15 CLK DVDR MDO is 1, 

15 СЕК DVDR MD1 must be 0. 

Note3: ІІБ CLKM must be not more than 

15 CLKN. 


15 SCK AON R/W iis_sck always-on enable bit in master mode. 
0: serial clock is issued only during RX/TX 
1: serial clock is always-on 

Reserved for debug Reserved for debug 


15 SCK DUMMY MO Dummy mode for IIS compatible mode 
DEO 

15 SCK DUMMY MO m АМА | Dummy mode for IIS justified mode 
DEO 


6.14.5.2.18 15 CLKML 


Description: Fraction clock divider: M[15:0] 


Fraction clock divider: M[15:0] (Reset 0x0000_0000) 
|Bit |31 |30 [29 | 28 27 |26 |25 | 24 | 23 |22 |21 |20 |19 |18 |17 |16, 
| Мате | Reserved || 
ыш НИНА ИШЛЕ 
[Reset [o јо [o јо јо јо јо јо јо јо јо јо jo јо [o јо | 


Bi [15 [14 јаз [12 [пт [10 |9 |e |7 Ге [5 [а [3 |2 h Го | 
Name оми 
[Res |o. 19 o 19 9 Ге 19 Ге 19 Ге Ге Ге Ге Ге Ге Те | 


Field Name __|ви |Туре | Веѕеї | Description — — — — = — | 
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Е || мае ____-_____| 


IIS CLKML [15:0] 16'h0 Specify the low 16 bits of fraction clock divider M 
(M[15:0]) 


6.14.5.2.19 15 CLKMH 
Description: Fraction clock divider: M[21:16] 


0x0054 Fraction clock divider: M[21:16] (Reset 0x0000 0000) 15 CLKMH 


[Bit |31 |30 |29 |28 |27 |26 |25 |24 |23 [22 |21 |20 | 19 |18 |17 |16 | 
| Мате | Reserved — | (0-4 


| Type |044 O 
[Reset [o [o [o fo fo fo fo fo fo fo Jo fo Jo fo fo fo | 
|ви |15 |14 |13 |12 |11 [10 [9 [8 |7 |6 |s |4 |3 |2 |1 (0. 
| Name | Reserved 7 А вон ________ 
[Reset о. [o [o Jo [o fo | 


Field Name Type Reset Description 
Value 
IIS CLKMH [5:0] Specify the high 6 bits of fraction clock divider M 
(M[21:16]) 


6.14.5.2.20 15 CLKNL 
Description: Fraction clock divider: N[15:0] 


0x0058 Fraction clock divider: N[15:0] (Reset 0x0000 0000) 15 CLKNL 


[Bit |31 |30 |29 | 28 |27 |26 |25 |24 |23 |22 |21 |20 |19 |18 |17 |16 
| Мате | Reseved ет е а-а” 


| Name | is ски. 
[Reset [o |o |0 јо |0 jo jo jo јо jo јо jo јо jo јо jo | 


Field Name Type Reset Description 
Value 
IIS CLKNL [15:0] 16'h0 Specify the low 16 bits of fraction clock divider N 
(N[15:0]) 
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6.14.5.2.21 IIS СІКМН 


Description: Fraction clock divider: N[21:16] 


0x005C Fraction clock divider: N[21:16] (Reset 0x0000_0000) 
Bit |31 |30 |29 |28 |27 |26 |25 | 24 |23 |22 |21 | 20 |19 |18 |17 |16 | 
| Мате | Reserved | 
Type [POR 
Reset [o |o [о |0 јо јо јо јо јо јо је [o |0 |0 |0 јо | 
Bit |15 |14 |13 | 12 |11 |10 |9 |8 7 |6 |5 |4 |3 |2 |1 |0 | 
Reserved 

Type 


es ж. Ң 
[Reset [o [o Jo Jo јо јо јо Jo јо јо јо [o јо fo jo јо | 


Field Name Type Reset Description 
Value 
IIS CLKNH [5:0] Specify the high 6 bits of fraction clock divider N 
(N[21:16]) 


6.14.6 Application Notes 
6.14.6.1 15 Program examples 


1. Justified format, master, 16 bits per-channel, LRCK low for left, Program control register: 
15 ска = 320000 000a 

15 ctlO = 320000 0801 

iis ctl = 320000 0411 

iis ctl2 = 320000 0000 

2. 15 format, master , 8 bits per-channel, LRCK high for left,Program control register: 

15 ска = 320000 000а 

15 СНО = 320000 0dc1 

iis ctl = 320000 Of11 

15 ctl2 = 320000 0000 

3. DSP (sync) format, master, 16 bits per-channel, MSB is available on the 1st rising edge, Program 


control register 
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iis clkd = 32'0000_000а 
iis СНО = 320000 Oad1 
iis ctl = 32.0000 011 
iis ctl2 = 3210000 0000 


4. DSP format, master, 16 bits per-channel, MSB is available оп the 1st rising edge , Program 
control register: 


15 ска = 320000 000а 

15 СНО = 320000 0ed1 

iis ctl = 320000 311 

iis_ctl2 = 320000 7800 

5. Justified mode, slave, 8 bits per-channel, enable clock counter, Program control register: 
iis ctlO = 32’h0000_08c9 

iis ctl = 320000 3f22 

15 ctl2 = 320000 0000 

6.14.6.2 PCM program examples 

Setting 15 CTLO register bit[15] to “1” enables IIS module working in PCM mode. 


1. Long Frame format, master, 8 bits per-channel, RX at falling edge, TX at rising edge, Program 
control register: 


15 ска = 320000 000a 
iis СНО = 320000 80c1 
iis_ctl1 = 320000 0111 
iis_ctl2 = 320000 0001 
2. Short Frame format, master, 8 bits per-channel, 
15 ска = 320000 000а 
iis СНО = 320000 81c1 


iis ctl1 = 32.0000 0Ғ11 
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iis_ctl2 = 320000 0001 

3. Multi-cycle format, master, 8 bits per-channel, pcm_oe=1,pcm_cyc=1, 51010 is occupied 
15 ска = 320000 000а 

iis СНО = 320000 80c1 

iis ctl = 320000 Of11 

15 ctl2 = 320000 0409 

4. Muti-cycle format, master, 8 bits per-channel, pcm cyc-2, 51010 and slot! are occupied 
15 ска = 320000 000a 

15 СНО = 320000 80c1 

iis ctl = 320000 Of11 

15 ctl2 = 32'h0000 0013 

5. Long frame format, slave, 16 bits per-channel, enable clock count, 

15 СНО = 32’h0000_80c9 

iis ctl = 32'h0000 3f11 

15 ctl2 = 32'h0000 0001 

6. Short frame format , slave, 16 bits per-channel, enable clock count, 

15 СНО = 32'h0000 81cd 

15 ctl = 32'h0000 3a1 

15 ctl2 = 32'h0000 0001 

6.14.6.3 Clock dividing modes 


In master mode, the IIS serial clock iis sck is sent from the IIS module, and this clock is divided from 
сік iis. IIS module provides three modes for clock dividing. 


1. Integer clock dividing mode 


» Both IIS and PCM master support this mode. 

» This mode can be used only if iis sck is integrally divided from clk iis. 

» Mode enable: 15 СЕК DVDR MDO0 = 0 and 15 CLK DVDR MD1 = 0 

» Only IIS CLKD is used for dividing; 15 CLKM and 15 CLKN are DON'T CARE. 
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> IIS CLKD = (clk_iis / (2 * iis sck)) - 1; iis sck = sample rate * channel number * 
channel length 
» For example, if clk iis runs at 153.6MHz, and IIS module is configured as 48K sample 


rate, 2 channel and 16-bit channel length, iis sck should be 48K * 2 * 16 = 1.536MHz, 15 CLKD should 
be (153.6M / (2 * 1.536M)) - 1 = 49 


2. Fraction clock dividing modeO 

» Both IIS and PCM master support this mode. 

» In this mode, the actual frequency of iis sck is variable, and only average is target 
frequency. Because of this variability, the iis Irck frequency is also variable, and only average is target 
sample rate. 

» Mode enable: 15 СЕК DVDR MDO = 1 and 15 CLK DVDR MD1 = 0 

» IIS CLKM and CLKN are used for dividing; but IIS_CLKD is DON'T CARE. 

» IIS CLKM /IIS CLKN = 2 * (target iis sck) / ск iis; (target iis sck) = sample rate * 
channel number * channel length 

» І5 CLKM = 2 * sample rate (Hz) * channel number * channel length / 100 

» І5 CLKN = ск iis (Hz) / 100 

» For example, if clk iis runs at 153.6MHz, and IIS module is configured as 44.1K 


sample rate, 2 channel and 16-bit channel length, 15 CLKM = 2 * 44100 * 2 * 16/ 100 = 28224, 
15 CLKN = 153600000 / 100 = 1536000. 


3. Fraction clock dividing model 

» Only IIS master supports this mode. 

» In this mode, the frequency of iis. sck is fixed. But the actual sample rate is variable, 
and only average is target sample rate. 

» Compared with MDO, the advantage of MD1 is that iis sck is fixed, but the 
disadvantage is that the jitter of sample rate is higher. 

» Mode enable: 15 CLK DVDR. МОО = 0 and 15 CLK DVDR MD1 = 1 

» І5 CLKM, CLKN апа CLKD are used for dividing. 

» І5 CLKD = (ек iis / (2 * iis sck)) — 1 

» 15 CLKM / IIS CLKN = (target sample rate) * channel number * channel length / 
iis sck; 15 CLKM must be not more than 15 CLKN. 

» І5 CLKM = 2 * (IIS. CLKD + 1) * (target sample rate) * channel number * channel 
length / 100 

» IIS. CLKN = ок iis / 100 

» The iis sck (or IIS CLKD) should be decided by software. iis sck must be not lower 


than ((target sample rate) * channel number * channel length). And iis sck should be not too high for 
timing issue. Usually 15 sck is а little bit higher than ((target sample rate) * channel number * channel 
length). 

» For example, if clk iis runs at 153.6MHz, and IIS module is configured as 44.1K 
sample rate, 2 channel and 16-bit channel length. Firstly, we choose iis sck as 153.6M / (2 * (44 + 1)) = 
1.706667MHz because ((target sample rate) * channel number * channel length) = 1.4112MHz and 
1.706667МН2 is a little bit higher than 1.4112МН2. IIS CLKD = 44, IIS CLKM = 2 * (44 + 1) * 44100 * 2 * 
16/ 100 = 1270080, 15 CLKN = 153600000 / 100 = 1536000. 


4. Some guidelines for clock dividing modes 


» Integer clock dividing mode is preferred if possible, because this mode has fixed serial 
clock frequency and fixed sample rate. 
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If iis sck cannot be integrally divided from clk_iis, we choose fraction clock dividing 
modes. | system needs fixed serial clock frequency, mode1 is chosen. Otherwise тодео is preferred for 
small sample rate jitter. 
IIS master supports both modeO and mode1, and PCM master supports only тодео. 
The frequency options of clk_iis depend on different chips. But 153.6MHz is always 
preferred because this frequency can be divided integrally to support 48K, 24K, 12K, 32K, 16K and 8K 
sample rate. 


Fraction clock divide mode configure 


Table 6-3 IIS configure for fraction clock divide 
MDO, MSB-justified Master Slave 
IIS СТЦБІ 0 x(don't care) 
IIS CTL[4] 1 x(don't care) 
15 CTL[1] x(don't care) x(don't care) 
15 CTL[O] x(don't care) x(don't care) 


MDO, compatible Master Slave 

IIS СТЦБІ 0 x(don't care) 
IIS CTL[4] 1 x(don't care) 
15 CTL[1] x(don't care) x(don't care) 
15 CTL[O] x(don't care) x(don't care) 


MD1, MSB-justified Master Slave 

15 CTL[5] 1 x(don't care) 
15 CTL[4] 0 x(don't care) 
15 CTL[1] x(don't care) 0 

15 CTL[0] x(don't care) 1 


MD1, compatible Master Slave 
15 CTL[5] 1 x(don't care) 
15 СТЦАЈ 0 x(don't care) 
15 CTL[1] x(don't care) 1 
15 СТО] x(don't care) 0 
6.14.6.4 Working mode examples 
1. ОМА mode,PCM,Slave,1 6bit 
iis_clkd = 320000 000а 
iis СНО = 3210000 c3d9 
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iis_ctl1 = 32'h0000 Of11 

iis ctl2 = 320000 0001 

iis СИЗ = 32'h0000 OfOf (threshold is half volume of buffer) 
iis int еп-32Н0000 0036 

2. Interrupt mode,PCM, slave, 16bit 

iis clkd = 320000 000a 

iis СНО = 32'h0000 83d9 

iis ctl = 32'h0000 Of11 

iis ctl2 = 32'h0000 0001 

iis СИЗ = 32'h0000 OfOf (threshold is half volume of buffer) 
iis int en-32'h0000 0016 

note : iis is same configuration as pcm mode. 


6.14.6.5 Debug tips 


» To ensure that it is working well, the first step is to test iis sck, iis Irck , iis di, iis do using scope 
or by observing state of IIS STS2. 
» In the iis mode, iis Irck changes periodically, and high/low duty ratio is 50%.1п the pcm mode, 


iis Irck is a periodical pulse. 


» If iis Sck , iis Irck, iis di, iis do is nomal, then you can operate 15 TXD. Transmitting a word by 
writing data to IIS TXD in one side(e.g transmitter). Observe the result by reading data from 15 TXD in 
another side(e.g receiver). 


6.15 12C Interface 


Base Addr Range Addr Map Description 
0х0 E7DO 0000-0x0 E7DF FFFF | AP 1220 
0х0 E7EO 0000-0x0 E7EF FFFF | АР 1201 


0х0 E7FO 0000-0x0 E7FF FFFF AP 12С2 
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0x0_E810_0000~0x0_E81F_FFFF AP І2С4 
0x0_E820_0000~0x0_E82F_FFFF AP 1205 


6.15.1 Overview 
I2C: Inter-Integrated Circuit 


2 wire serial system is a two-wire, bi-directional serial bus that provides a simple and efficient 
method of data exchange between devices. It is most suitable for applications requiring 
occasional communication over a short distance between many devices. 


The interface defines 3 transmission speeds: 
ө Standard mode: 100 Kbps 

@ Fast mode: 400 Kbps 

е High-speed mode: 3.4Mbps 

@ DMA mode 


6.15.2 Features 
І2С features list 
е Software programmable clock frequency 
Interrupt driven data-transfers 
Start/Stop/Repeated Start/Acknowledge generation 
Supports Clock Stretching/Wait state generation 
Single Master Operation 
normal, fast and High-speed modes are supported in this design 
Software programmable duty ratio of clock frequency are supported in this design 
separate data and command register, Read and write data use the same FIFO 


according to different communication frequency, Start/stop setup and hold, stop hold 
timing can adjust 
Support DMA operation mode; 


6.15.3 Signal Description 


The 2 wire serial interface uses a serial data line (SDA) and a serial clock line (SCL) for data transfers. All 
devices connected to these two signals must have open drain or open collector outputs. Both lines must 
be pulled-up to VCC by external resistors. The tri-state buffers for the SCL and SDA lines have to be 
added at a higher hierarchical level. 


The datasheet will be generated following the flow shown in the following figure. 
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scl_in 

SCL 
scl_out 
sda_in 

SDA 
sda_out 


Figure 6-55 I2C PAD connection 


6.15.4 Function Description 


V0.3 


APB 


scl in 


sda in 
scl out Т 
sda_out 
Figure 6-56 І2С system diagram 
scl_in Scl out 
sda in sda out 
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Figure 6-57 І2С system diagram 


Figure 6-58 Synchronize 
i2c sts[0] 


i2c int en 


full inten 


fifo af 
empty inten 
fifo ae 


TR i2c req int 
i2c int en 


Figure 6-59 Interrupt 


PCLK 


PRESETn 


wr 1 
i2c en 
PWDATA[2] 


sda in ff hs 
rx stb ackrd st done apb 
wr done apb 


stp f 
cs state -- DONE 


Figure 6-60 i2c sts[0] 


V0.3 Spreadtrum Communications, Inc., Confidential and Proprietary 1576 of 2330 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


Ge} SPREADTRUM | 5С9853ІЧА Device Specification 


count 


PWDATA[15:0] 


rd done apb 


Figure 6-61 count 


6.15.4.1.1.1 System Configuration 


The 2 wire serial system uses a serial data line (SDA) and a serial clock line (SCL) for data transfers. All 
devices connected to these two signals must have open drain or open collector outputs. The logic AND 
function is exercised on both lines with external pull-up resistors. 


The 2 wire serial controller implemented here is a single master device; therefore it starts generating a 
clock as soon as it is enabled. The user should program this register to the desired value before starting 
any transfers. 


Data is transmitted synchronously to SCL on the SDA line on a byte-by-byte basis. Each data byte is 8 
bits long. There is one SCL clock pulse for each data bit with the MSB being transmitted first. There is an 
acknowledge bit following each transferred byte. Each bit is sampled during the high period of SCL; 
therefore the SDA line may be changed only during the low period of SCL and must be held stable during 
the high period of SCL. A transition on the SDA line while SCL is high is interpreted as a command 
(START or STOP command). 


6.15.4.1.1.2 Wire Serial Protocol 
Normally, a standard communication consists of four parts: 
@ START signal generation 
• Slave address transfer 
е Data transfer 
@ STOP signal generation 
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г = 9 == 
Р | 
MSB acknowledgement acknowledgement Sr 
signal from slave signal from receiver 


interrupt within slave 


clock line held low while 
interrupts are serviced 


| 

| | 
byte complete, | | 

| | 

|| 


SCI 5 | Sr | 
or 1 2 = а ог 
| Эт | АСК L La J 
START or зтоког 
repeated START repeated START 


condition condition 


Figure 6-62 Data transfer on the I2C-bus 
1. START signal 


When the bus is free/idle, that is no master device is engaging the bus (both SCL and SDA lines are high), 
a master can initiate a transfer by sending a START signal. A START signal is defined as a high-to-low 
transition of SDA while SCL is high. The START signal denotes the beginning of a new data transfer. 


A repeated START is a START signal without first generating a STOP signal. The master uses this 
method to communicate with another slave or the same slave in a different transfer direction (e.g. writing 
to device to reading from device) without releasing the bus. 


The controller generates a START signal when the start bit in the i2c ctl register is set and the read or 
write bits are set. Depending on the current status of the SCL line a START or Repeated START is 
generated. 


2. Slave Address Transfer 


The first byte of data transferred by the master immediately after the START signal is the slave address. 
This is a seven-bit calling address followed by a RW bit. The RW bit signals the slave data transfer 
direction. No two slaves in the system can have the same address. Only the slave with an address that 
matches the one transmitted by the master will respond by returning an acknowledge bit by pulling the 
SDA low at the 9th SCL clock cycle. 


The controller treats a Slave Address Transfer as any other write action. Store the slave device's address 
in the i2c_addr_cfg register. The controller will then transfer the slave address on the bus. 


3. Data Transfer 


Once successful slave addressing is achieved, the data transfer can proceed on a byte-by-byte basis in 
the direction specified by the RW bit sent by the master. Each transferred byte is followed by an 
acknowledge bit on the 9th SCL clock cycle. If the slave signals a No Acknowledge (NACK), the master 
can generate a STOP signal to abort the data transfer or generate a repeated START signal and start a 
new transfer cycle. 


If the master, as the receiving device, does not acknowledge the slave, the slave releases the SDA line 
for the master to generate a STOP or repeated START signal. 


For writing data to a slave, store the data to transmit in the fifo by i2c tx register write . For reading data 
from a slave, set the read bit. When the transfer is done, an interrupt is generated to MCU. Read data 
from the i2c rx register.. 
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4. STOP signal 


The master can terminate the communication by generating a STOP signal. A STOP signal is defined as 
a low-to-high transition of SDA while SCL is at logical ‘1’. 


6.15.4.1.1.3 Arbitration Procedure 


Since the 2 wire serial controller supports single master configurations only, no Arbitration logic is added 
to the controller. Only clock synchronization is supported since slave devices can use this mechanism for 
clock stretching. 


1. Clock Synchronization 


Since the logical AND function is performed on the signals, a high to low transition on SCL or SDA affect 
all devices connected to the bus. The SCL clock signal can be synchronized between multiple masters 
using this feature. Each device starts counting its SCL low period when the current master drives SCL low. 
Once a device’s clock has gone low, it holds the SCL line low until the clock high state is reached. 


start counting 
wait HIGH period 


counter 


te reset 


SCL 
Figure 6-63 Clock synchronization during the arbitration procedure 


2. Clock Stretching 


Slave devices can use the clock synchronization mechanism to slow down the transfer bit rate. After the 
master has driven SCL low the slave can drive SCL low for the required period and then release it. If the 
slave’s SCL low period is greater than the master’s SCL low period, the resulting SCL bus signal low 
period is stretched, thus inserting wait-states. 


6.15.4.1.1.4 Timing Prameters 
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Figure 6-64 І2С timing diagram 


Ww 
arameter escription Гм | 
fSCL SCL clock frequency 100 kHz 400 kHz 


Hold time (repeated) START 

tHD;STA condition. After this period, the 4.0 us 0.6 us 
first clock pulse is generated 

tHIGH HIGH period of the SCL clock ЕТ” ЛЕҒЕНЕТТЕ БЕГЕН 


Set-up time for a repeated 


о э ee 
рии XN зЗ 
ШЕ СИ | [e me 
ме [ште [oe | INN 
машы. [e| [| — 
Ca || [e 


6.15.4.1.1.5 DMA flow 
122 master support DMA operation: 
> DMA SEND 
start DMA transmission, Configure i2c_count register to determine the number of transmission, 


configure i2c ctl[15:12] to set tx fifo empty threshold, once Fifo’s empty condition is meet, 
dma tx req will be valid and note DMA send data to i2c. After dma transfer enough data, dma 
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send the dma_tx_ack signal to end the request of send; At the same time the i2c begin 
transmitting data. When the fifo is empty again, request to send again. 


> DMA RECEIVE 
start DMA transmission, Configure i2c_count register to determine the number of receive, 
configure i2c ctl[19:16] to set rx Шо full threshold, once Fifo’s full condition is meet, dma rx req 
will be valid and note DMA receive data from i2c. After dma receive enough data, dma send the 
ата rx аск signal to end the request of receive. When the fifo is full again,request to send again. 


Dma tx req 


Dma tx ack 


Dma rx req 


Dma rx ack 


Figure 6-65 DMA transmission mode 


6.15.5 Control Registers 


6.15.5.1 Memory map 
Base address: 0x00000000 


неј је 
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0x0020 ADDR_DVDO i2c dividorO 


0x0024 ADDR DVD1 i2c dividor1 
0x0028 ADDR STAO DVD i2c sta dividor 


6.15.5.2 Register Descriptions 


6.15.5.2.112C_CTL 
0x00000000 i2c ctl(0x00088000) ос сти 


|". | за | 30 | 29 |28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | zo | 19 | 18 | 17 | 16 | 


Reserved Шо af МІ 


we [Oe ИШЕТ 


І2с іс | i2c_ i2c_ 
full | К Res 
НИ Г. out trim hs. 
Шо ae МІ inte int б б 8 ем mo mo star 
- i ја ed de 


| Туре | | rw | | rw | | rw | | rw | та ГІ RW | rw | | rw | | rw | 


i2c_ctl 


Field Type | Set/Cle | Reset Description 
Name ar Value 
ма ја је је Pp ИИ 
21] 


stp_en [20] RW NA 0:i2c last byte transmit excute stop 
operation; 
1: i2c last byte transmit don't excute 
stop operation; 
"Но af Мі RX FIFO data full threshold 
16] 


Шо ае МІ TX FIFO data empty threshold 
12] 
en 


ште [no mw [NA [о {[ютшне е — — — 
отут [to [RW [А [о | овиру nvupt enable — — — 
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сии аа SCL frequency calculation modifies 
opt option. 
1: (freq_i2c/4*freq_scl )- 1 = ргезсаје 
0: (freq_i2c/4*freq_scl ) - 4 = prescale 
i2c_out_o | [7] Output Modify Option. 
pt 0: enable, 1 : no enable. 
i2c_trim_ Clock duty ratio modify option 
opt — fix I — no fix. 


iac hs m = FEN: o — I speed mode 

ode 

i2c mode | [3] RW NA i2c operation mode: 
1: i2c read operation; 0: i2c write 
operation; 


же ја ја [а — [S јато 


n 


asse [wr mw [NA [о [пшнш — — — — 


6.15.5.2.212С ADDR CFG 


ШЕГЕН ЕЛЕЛЕЛЕЛІЕДЕЛЕЛЕДЕІЕІГЕЕЛЕЛЕЛЕЙЕН 


Reserved 


[o SSE eas 
| "ее ИЕН |Б И ЕБ | ТИ И ЗО И В 28 
сви |е (аа | 1з | 12 | "1 | о | о [е | у вв 4 | з|2 | тој 


Res 
Reserved i2c_device_address erv 
ed 
| те Pe Дю 


i2c_addr_cfg 


Field Name Type | Set/Clear Reset Description 
Value 


emer [mesmo СИ e БИ 


i2c_device_ | [7: 1] i2c device_address 
address 
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6.15.5.2.312C_COUNT 


Ce [s] [ ЕЕЗ 75 [з] [т | [з [1 [з 56 — 
мерна 


Reserved 


ВЕ Ры 
| него | О | И ИШАНИ ИКИ И О ЗЕ БЕЛ 
[a ЕИ КЕЕ А 


i2c_count 


Peel DP PPP PPT) pp) 


i2c_count 


Field Name Type | Set/Clear Reset Description 
Value 


Leser — [meis [Ro [NA — |o. ОО 
accum |50 mw [na [0 [eread orwrie byes coun | 


6.15.5.2.412С RX 


ШІН ЕЛЕЛЕЛЕЛЕДЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛІЕЕІЕ 


Reserved 
rre 
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Reserved 
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i2c_receive 


Field Name Type Set/Cle | Reset Description 
ar Value 
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6.15.5.2.512C_TX 


ШІН ЕЛЕЛЕЛЕЛЕДЕЛЕДЕЛЕЛЕЛЕЛЕЛЕСІЕІЕЛІКІЕ 
еј CR NN 
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Reserved i2c_tx 


еј ле 9 | 
енн ЕЛЕНИ 


Reserved 


i2c_tx 


Field Name Type кзы Reset Description 
Value 


ОО ЕСЛИ ИИ — СИНИ 
в OE, лав Ст 


6.15.5.2.612C_STATUS 


0x00000014 i2c_status(0x00310008) I2C STATUS 


fifo 
fif i2c 
Шо addr г то i2c_busy 
_full т int 


| °_| мо | e | DANES 
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i2c_status 


Field Name Type | Set/Clear | Reset Description 
Value 


Dese  [memr[n [NA фр" 
Сина е 777 m 
эл [п [о [л ра [cise — — — — 
ата ces [пз — no [м fo [та receive data request sats | 
стала [ne [RO — [NA — [9 | ama sond data request status | 


fifo_af [17] NA fifo almost full base full 
threshold 

fifo_ae [16] NA 0х1 fifo almost empty base empty 
threshold 


ечи [RST |во [а — [o Јакна 
mo arw [nes [no мао осонро 
юаш [вы [RO [NA fo асно readen — — — 
юш fa јо [л fo јави — — — 
ете [з — [no [м [фт [етоопруз — — 


i2c_int [2] RW NA l2c interrupt status : 
1 : write or read operation 
finished interrupt. 
0: no interrupt. 
Write or read interrupt when 
whole write or read operation 
complete. The interrupt is set by 
hardware. The flag must be 
cleared by software. In order to 
clear the flag bit, "0" must be 
written to this bit. Writing a '1' to 
"i2c int" bit does not change 
value of the "i2c int". 


i2c rx ack [1] RW NA i2c received acknowledge value. 
The value is set by hardware. 
The flag must be cleared by 
software. In order to clear the 
flag bit, "0" must be written to 
this bit. Writing a '1' to 
"idc rx аск" bit does not 
change value of the 
"idc rx ack". 


[s [п је ја — 9 есте 


6.15.5.2.712С HSMODE СЕС 


0x00000018 i2c hs mode cfg(0x00000000) І2С HSMODE CFG 
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ICNEREIEIEIEZEIEIJEIEIEJEREIJEIEIREANCN 
"те | mme] mC 
еј ____|_______ —— —] 
LY | и и о СЗ ОСЗ ОС ОЗ О С РОТ | 


HS dividorO hs mode 


RW RW 
Peset | o | о | о | о | о | со [о [о [о [о [о [оо | о pe] 


| ви |15 | 14 [аз | 2 | п | пој [в | 7 | 6 | 4 [321 о 


i2c_hs_mode_cfg 


Field Name Type | Set/Clear | Reset Description 
Value 


кеме паза ја — [o [Reeve — — — —] 


HS dividor1 [23: 16] | RW NA HS mode dividor for auto 
reload to adjust clock divide 
factor map to 
i2c dividorO[23:16] 

HS dividorO [15: 8] RW NA HS mode dividor for auto 
reload to adjust clock divide 
factor map to i2c_dividor0[15:8] 


6.15.5.2.812C VERSION 


ICHEREIEIEJEZEIEIEIEIEJEREICIEREANCN 
Teme 


Reserved 


О ЗИ 
| езе | ЕЕЕ КЕ И ВЗК О ОКЗ А О ЕИ КЗ ОВЕН 
FE И И ВЕ ЕЕ В ВЕ В ОБ Е ПОНИ 


i2c_version 
| Reset | о | о | о | о ||| 


i2c_version 


Field Name Type Set/Cle | Reset Description 
ar Value 


Dese [зп бо [WA ГБ ем 
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i2c_version [15: 0] NA 0x800 This register indicates the 
version of this IP 


6.15.5.2.9 ADDR_DVDO 


| Bi | зт | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | va | 17 | 16 | 
ле | Nw 
= 

Резе | о | о | о | о | о | о | о | о | о | ој EN 

| Bt [as та | 1з [а ча [о [о | ге | 7 | e[s aa 2], o | 
| Name | i2c low dvdO 

Pese | о | о | о | о | о | о | о | о | о [о | —— | 


i2c dividorO 


Field Name Type | Set/Cle | Reset Description 
ar Value 
i2c high dvdO [31:16] | RW NA охза clock high phase 
dividor[15:0],default is Ox3D 
i2c_low_dvd0 [15: 0] RW NA Охза clock low phase 
dividor[15:0],default is Ox3D 


6.15.5.2.10 ADDR_DVD1 


Per [э [[®[ж[г [8 [25 ЕЕЕ 
еј ама O O 


i2c_high_dvd1 


вези ЕЕЕ ИЕ ЕЕЕ С ЕКЕ СЕ Е СУ СЕ 


| o |15 | 14 [аз | 2 | п | пој • [ет СЗ | 5 | 4 |з| 2 |т]| о 


i2c_low_dvd1 


L'YNREREREREREREREREREREREREREREREENM 


i2c dividor1 


Field Name Type Set/Cle | Reset Description 
ar Value 
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i2c high dvd1 [31:16] | RW NA clock high phase dividor 
[25:16], default is 0xO 

i2c low dvd1 [15: 0] RW NA clock low phase dividor 
[25:16], default is 0xO 


Note: 


Change the value of prescale register no need clock duty ratio modify .Due to the 
structure of the I2C interface, the controller uses “4%5СІ” clock internally. 


Example: 

PCLK = 26MHz, desired SCL = 100khz, l2c dvd орі-0 

Low level = (2* 122 low dvd 8)/26M; 
High level = (2* i2c high dvd-- 8)/26M; 

Low level » Tlow(min); 

High level » Thigh (min); 

Low level High level -1/100К; 
i2c low dvd =0х30; i2c high dvd =0x3D; 

Example: 

PCLK = 153.6MHz, desired SCL = 3.4M, 
i2c low dvd =0х10; i2c high dvd =0x04; 


PCLK = 26MHz, desired SCL = 100khz, l2c dvd opt-1 
Low level = (2* і2с low dvd 2)/26М; 
High level = (2* i2c high ауа-- 2)/26М; 
Low level » Tlow (min); 
High level » Thigh (min); 
Low level High level =1/100K; 
i2c low dvd 20x3B; i2c high dvd =0x3B; 


6.15.5.2.11 ADDR 5ТА0 DVD 
0x00000028 i2c sta dividor(0x00000080) ADDR 5ТА0 DVD 


| " | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | te | 17| 16 | 
| Name мие 


Reserved i2c_stao 


еј е м 


ын”) 
Reset | о | о | о | ) |о | о|о|о|о|о|о|о|о|ојој с | 
| ви | 15 | 14 [аз | 2 | п | пој • | ге | у | 6 | 5 | 4 |з| 2 |т| о 


i2c_stao 


i2c_sta_dividor 
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Field Name Type n ds Reset Description 
Value 


es Tes ја “э — 


i2c stao [25: 0] clock tHD: €— tSU STO 
phase counter num, default 
is 0x80 


6.15.5.2.12 ADDR RST 


ICHEIEJEIEIEZEIEJEIEIEIEREIEIEIEZNCH 


Reserved 
туре | өше) 
| ви | 15 |за | 1з | 12 | 11 | пој о | г | тјеј5јајзј2ј | o | 
Туре 


i2c_rst 


Field Name Type Set/Cle | Reset Description 
ar Value 
Guy [Ro [NA |o еее — _ 


6.15.5.2.13Synchronizer implementation 
FIFO sync 
Txf fifo and rxf read and write clk is the same clock : i2c_clk; 
Txf FIFO ctrl width :8bit, Ба FIFO си depth:16; 


fifo_af_w 


га — 


txf_realfull 


= == 


APB bus 
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Rxf FIFO ctrl width :8bit, rxf FIFO ctrl depth:16; 


fifo_af_r 


I2c slave 


| 


rxf realfull м 


rxf realem 


pty r 


2—80 аро ла пов) 
ee 


6.15.6 Application Notes 


6.15.6.1 Programming Model 


Configure І2с device 
address (i2c_addr_cfg) 


Write i2c send dma_tx to 
fifo (i2c tx register) 


Configure setup/hold 
time(addr sta dvd) 


Figure 6-66 software control flow 


6.15.6.1.1100K mode program examples 


I2c_clk: 26M 
6. Configure i2c device address by i2c_addr_cfg; 
7. Configure i2c low/high phase and setup/hold time by адаг dvd and адаг sta dvd; 
8. Configure i2c send or receive data count; 
9. write i2c send dma tx to fifo for i2c data sending operation by write i2c tx register; 
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10. i2c ctl to read or write by configure i2c ctl[3] , enable i2c and other options by 
i2c ctl register, i2c transmit start; 


for example, configure i2c_addr_cfg to 0x80 and i2c count is 0x10 ,start 100k i2c write 


operation: 


i2c addr cfg 20x80; 

i2c count 20x10; 

write data to i2c tx register; 

i2c аааг dvdO =0x003D003D; 

i2c ctl -0х00088007; 

for example, configure i2c_addr_cfg to 0x80 and i2c count is 0x10 ,start 100k i2c read 


operation: 


i2c addr cfg 20x80; 

i2c count 20x10; 

read data to i2c tx register; 
i2c адай dvdO =0x003D003D; 
i2c ctl -0х00088007; 


6.15.6.1.2 400K mode program examples 


І2с ск: 48M 
6. Configure i2c device address by і2с addr ста; 
7. Configure і2с low/high phase and setup/hold time by адаг dvd and адаг sta dvd; 
8. Configure i2c send or receive data count; 
9. Write i2c send data to fifo for i2c data sending operation by write i2c tx register; 
10. i2c ctl to read or write by configure i2c ctl[3] , enable i2c and other options by 
i2c ctl register, start i2c transmit; 
for example, configure i2c_addr_cfg to 0x80 and i2c count is 0x10 ,start 100k i2c write 
operation: 


i2c addr cfg 20x80; 

i2c count 20x10; 

write data to i2c tx register; 
і2с аааг dvdO -0х00100028; 
і2с ctl -0х00088007; 


6.15.6.1.3 HS mode program examples 


I2c_clk :153.6M 


V0.3 


7. Configure i2c device address by i2c_addr_cfg; 

8. Configure i2c low/high phase and setup/hold time by адаг dvd апа адаг sta dvd; 

9. Configure i2c send or receive data count; 

10. Use i2c high speed mode, need configure i2c HSMODE СЕА; 

11. Write i2c send data to fifo for i2c data sending operation by write i2c tx register; 

12. i2c ctl to read or write by configure i2c ctl[3] , enable i2c and other options by 
i2c_ctlregister , i2c transmit start; 
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for example, configure i2c_addr_cfg to 0x80 and i2c_count is 0x10 ,start 100k i2c writer 
operation: 


i2c_addr_cfg =0x80; 
i2c_count =0x10; 

write data to i2c_tx register; 
i2c_hsmode_cfg=0x000a0209; 
i2c addr dvdO =0x00400078; 
i2c ctl 20x000d8417; 


6.15.6.1.4 DMA mode program examples 


7. Configure i2c device address by i2c_addr_cfg; 

8. Configure i2c low/high phase and setup/hold time by addr_dvd and addr_sta_dvd; 

9. Configure i2c send or receive data count; 

10. if use i2c high speed mode, need configure 122 HSMODE СЕА; 

11. write i2c send data to fifo for i2c data sending operation by write i2c tx register; 

12. i2c ctl to read ог write by configure і2с ctl[3] , enable i2c and other options by i2c ctl 
register, i2c transmit start; 


for example, configure i2c_addr_cfg to 0x80 and i2c. count is 0x10 ,start 100k i2c writer 


operation: 


i2c addr cfg 20x80; 

i2c count 20x10; 

dma write data to i2c tx register; 
i2c addr dvdO =0x003D003D; 
i2c ctl 20x00088707; 


6.15.6.2 Programming Notes 


ее у 


~ ф оү 


When change І2С control register configuration , SW should ensure: 
tx_fifo is real empty at first 

Then, rx_fifo is real empty 

Change І2С control register 


DMA enable 

DMA should be configured first 
Program 126 control register; 
Write 12С_сї[0] at last 


6.16 SIM Card Interface 


Base Addr Range Addr Map Description 


0х0 E880 0000-0x0 E88F FFFF SIMO 
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6.16.1 


Overview 


SIM: Subscriber Identity Module 


The SIM card interface is implemented according to GSM SIM card standard and conformed 
to 1507816. It only supports protocol type Т = 0 asynchronous half duplex character 
transmission mode. The SIM card interface is used to transfer data to/from a SIM card in an 
asynchronous fashion in half duplex mode through a bi-directional I/O pin. 


6.16.2 


6.16.3 


Features 
Programmable generation of clock to SIM card 
Programmable transmission baud rate 
Support for T = 0 asynchronous protocol type 
Character transmitting and receiving with one 64 byte Tx FIFO and one 64 byte Rx FIFO 
Parity checking and error handling 
Transmission and receiving in DMA mode 
Retransmission after detecting parity error 
Support different interrupt modes 


Signal Description 


Table 6-4 Signal Description 


SIM_PE Output Internal Used to power up / down SIM card 
SIM_RST Output PAD Used to reset SIM card 


SIM_CLK Output PAD Used to supply clock for SIM card 
SIM_DAT_| Input PAD Serial data in 


SIM DAT O | Output PAD Serial data out 


V0.3 
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SIMCLK 


PRESETn 


SIMRST PSELSIM 


m d 


| — PENABLE 
E m d t 


PWRITE 
| аи. 


PADDR 
3:0 


SIM Controller 


PRDATA 
31:0 


PWDATA 
15:0 


Figure 6-67 SIM Interface Signals 


SIM card interface signals are compliant with 1507816-2 standard where each signal connects to the 
corresponding SIM card pins listed as the table. 


Table 6-5 SIM Card Pin List 


C1:Vcc =5V C5 : Gnd 


C3 : Clock C7 :l/O 
C4 : RFU C8 : RFU 


APB bus is used to configure and control the SIM card controller. 


Figure 6-68 SIM Card Pin List 
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6.16.4 Function Description 
6.16.4.1 SIM Controller Interface Block Diagram 
APB 
| 
SIM_PE DMA 
SIM_CLK Channel 
-— — — — 
SIM RST 
-&4—————— SIM Controller 
SIM DAT I 
——— 5. 
SIM DAT O 
= 


Figure 6-69 SIM Interface Block Diagram 


6.16.4.2 SIM Clock and Baud Rate Control 


The SIM card clock is generated and sent from the SIM card controller to the SIM card. The SIM_CTL1 
register bits [10:8] decide the generated SIM clock frequency. 


Table 6-6 SIM Clock and Baud Rate 


OOo o o [Moa 
Е Me  — 


3 жив — 
И MUo 
7-77-78 моа 
en tock 128 — 


The baud rate that the SIM card controller uses in Tx and Rx is controlled through programming 
SIM_CLK_DVD register. 


The clock output to the SIM card needs to match the baud rate that the SIM card controller uses so that 
the Rx and Tx can be done correctly. 


6.16.4.3 Resource 
Memory: 
TX FIFO: 64X8 
RX FIFO: 64X8 
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6.16.4.4 SIM Controller Operations Procedure 


The SIM interface device and the SIM card shall be conducted through the following consecutive 
operations: 

Connection and activation of the contacts by the interface device 

Deactivation of the contacts by the interface device 

Reset of the card 

Subsequent information exchange between the card and the interface device 


6.16.4.4.1 Activation and Deactivation of the contacts 


The SIM card shall not be activated until the contacts are connected to the interface device to avoid 
possible damage to any SIM card meeting these standards. 


The activation of the contacts by the SIM interface device shall consist of the following consecutive 
operations: 

RST is in state L. 

VCC shall be powered. 

I/O in the interface device shall be put in reception mode. 

CLK shall be provided with a suitable and stable clock. 


1, 


ty: Undefined — t,<200clk 12400сІк 400сік xt, 40000clk 
Activation Deactivation 


Figure 6-70 Activation and Deactivation Timing Sequence 


The SIM card controller is implemented with the some modules; the activation/deactivation control 
module controls the activation/deactivation sequence of the SIM interface. 


After sending an activate command (writing 1 to SIM_CTLO register bit 11), the activation sequence will 
be sent to the SIM card. 

The following are brief list of commands for the activation functions. 

@ Program active_deactiva_en bit to 1 to enable activation function. 

@ Program do_act bit to 1 to start activation sequence. 


When information-exchanging is terminated or aborted (unresponsive card or detection of card removal), 
the electrical contacts should be deactivated. 


The deactivation by the interface device shall consist of the following consecutive operations: 
ө State L on RST 


е State Lon CLK 
е State Aon I/O 
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е VCC inactive 


Software program do-deact bit to 1 to begin deactivation sequence. 


6.16.4.4.2 Reset of the Card 


A card reset is initiated by the interface device, whereupon the card shall respond with an Answer to 
Reset. 


By the end of the activation of the contacts (RST is in L, VCC powered and stable, I/O in reception mode 
in the interface device, CLK provided suitable and stable clock), the card answering asynchronously is 
ready for reset. 


The clock signal is applied to CLK at time TO. The I/O line shall be to state Z within 200 clock cycles of the 
clock signal (t2) being applied to CLK (time t2 TO). 


The internal reset takes effect a few clock cycles after reset. Answer to Reset on ИО shall begin between 
400 and 40,000 clock cycles (t1) after the clock signal applied to CLK (time t1 after TO). 


If the answer to Reset does not begin within 40,000 clock cycles (13) with RST in state Н (ІЗ after T1), the 
signal on RST shall be returned to state L (at time T2) and the contacts shall be deactivated by the 
interface device. 


ИО (AL) Answer 
VO (SH) 

n Т, T, 

400clk Stı <40000clk 
AL: Asynchronous Reset t 200clk 
SH: Syncronous Reset 1240006 
Figure 6-71 Answer їо Reset Sequence 
NOTES: 


The internal state of the card is assumed undefined before reset. Therefore, the design of the card has to 
avoid improper operations. 


In order to continue the dialogue with the card, RST shall be maintained in the state where an answer 
occurs оп I/O. 


Reset of a card can be initiated by the interface device at its discretion at any time. 


Interface devices may support one or more of these types of reset behavior. The priority of testing for 
asynchronous or synchronous cards is not defined in the standard. 
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6.16.4.4.3 Subsequent information exchange between the card and the interface device 


6.16.4.4.3.1 Character frame 


For asynchronous transmission type, the character of frame during answer to reset is like in the following 
diagram. 


Start Bit Parity Bit Next 
Start Bit 


8 bit data——— 


O tà 


«— ——(n10.2) etu— — 


Figure 6-72 The Character of Frame 
A character consists of ten consecutive bits: 


е A start bit in state A; 
€ Fight bits of information, designated BO to B7 and conveying a data byte; 
е  Atenth bit bi used for even parity checking. 


At the SIM interface, a data byte consists of 8 bits Bọ ~ B7, from the least significant bit (LSB, Во) to the 
most significant bit (MSB, B;) 


6.16.4.4.3.2 T = 0, Asynchronous Half Duplex Character Transmission Protocol 


The following diagram shows the byte transmission frame structure. 


without parity error 


TST ве 


with parity error 


Figure 6-73 T=0 Byte Transmission Diagram 


The interface device transmits a header over five successive bytes designated CLA, INS, A1, A2; L. CLA 
is an instruction class. The value FF is reserved for PTS. 


INS is an instruction code in the instruction class. The instruction code is valid only if the least significant 
bit is 0, and the most significant half byte is neither 6 nor 9. P1, P2 are a reference (e.g., an address) 
completing the instruction cod.P3 codes the number n of data bytes (D1... Dn) which are to be transmitted 
during the command. The direction of movement of these data is a function of the instruction. In an 
outgoing data transfer command, P3 = 0 introduces a 256 byte data transfer from the card. In an 
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incoming data transfer command, P3 = 0 introduces no transfer of data. All remaining encoding 
possibilities for the header are specified in 1507816. 


6.16.4.4.3.3 SIM Data Tx and Rx 


The Tx will start when the tx_enable is 1, there is data in the FIFO and the last Rx is completed. The 
tx_int_mark sets the condition under which the tx_int will happen. When the data entry in the tx_fifo is 
less than tx int mark, tx empty int will be set. 


The Rx will start when the rx enable is 1, when the last Tx is done and there is data coming in from the 
data input. The rx int mark sets the condition under which the rx int will happen. When the data entry in 
the rx Но is greater than rx int mark, rx full int will be set. 


The bit convention register decides MSB and LSB in the Tx/Rx serial data, logic level register decides if 
high electrical level represents logic 1 in Tx/Rx serial data, and odd parity register bit decides if using odd 
or even parity in Tx/Rx data. 


In the SIM interface module, a timer is also designed to check if the receive portion is idle for a certain 
period of time and generate an interrupt when it happens. The watch dog count limit register defines the 
idle period in data bit streaming. Watch dog repeat en register decides if the timer starts right after the 
interrupt is acknowledged (the interrupt is cleared). Writing 1 to watch dog trigger starts the timer 
counting. Any activity in the Rx portion will reset the timer counting. 


6.16.4.4.3.4 Rx/Tx Control 


The Rx/Tx control module controls the transmitting and receiving data to/from the SIM card. The SIM card 
controller receives/transmits data according to the data-level and bit ordering that are specified in the 
Logic level (bit 1) and Bit convention (bit 0) bits in the SIM CTLO register. Тһе data format is: 10 bits per 
character, 1 start bit + 8 data bits + 1 parity bit. 


The SIM card controller includes a 16 byte Tx FIFO for data transmission. It uses a pointer to monitor the 
number of data in the Tx FIFO that have not yet been transmitted. The MCU can access the pointer by 
reading the SIM 5154 register bits 4 to bit 0. 


The SIM card controller also uses a configurable Tx interrupt threshold that can be configured by writing 
to the SIM CTL1 register bits 4 to 7. This field specifies the number of empty characters that should be 
available in the Tx FIFO before issuing an interrupt. Whenever the number of empty characters exceeds 
this value, an interrupt is generated to the MCU. This interrupt is automatically cleared when the number 
of empty bytes in the Tx FIFO equals to or falls below the specified Tx interrupt threshold value. 


The SIM card controller also includes a 16 byte Rx FIFO for data receiving. It uses a pointer to monitor 
the number of bytes in the Rx FIFO that have not yet been read by the MCU. The MCU reads the 
SIM STS1 register bits 0 to 4 to access the pointer. 


The SIM card controller also uses a configurable Rx interrupt threshold that can be configured by writing 
to the SIM CTL1 register bits O to 3. This field specifies the number of unread data that should be 
available in the Rx FIFO before issuing an interrupt. Whenever the number of unread data exceeds this 
value, an interrupt is generated to the MCU. This interrupt is automatically cleared when the number of 
unread data in the Rx FIFO equals to or falls below the specified Rx interrupt threshold value. 


6.16.4.4.3.5 Retransmission 
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The SIM card controller supports retransmission upon detecting an error condition. The SIM card 
controller checks the I/O line from the SIM card 11 bits after the start bit leading edge. If the detected I/O 
is a zero (error ACK), it assumes an error occurred and retransmits the byte. If the error ACK signal is 
repeated for the programmable number of times specified in the SIM SEH register, The SIM card 
interface sets the bad Tx parity error bit in the status register (SIM STSO bit 3) and issues an interrupt. 


For the transmission from the SIM card controller to the SIM card, when the SIM card controller detects a 
parity error following the transmission of a data byte, it performs the following sequence: 

@ The SIM card interface retransmits the data. 

е lf the retransmission succeeds, it ignores the initial failure. 


е [һе retransmission fails for the number of times specified in the programmable 
SIM SEH register, the SIM card interface sets the bad parity bit interrupt the SIM STSO 
register, issues an interrupt to the MCU, and stops retransmission of the byte. 


6.16.4.5 SIM Power Supply 


VSIM is the power supply to the SIM card. During the activation/deactivation process, VSIM 
output is automatically controlled. The on/off of VSIM can also be controlled by directly 
programming the SIM CTLO register bit 7. 


6.16.4.6 Unresponsive Card Detection 


The SIM interface can detect an unresponsive card by means of a watchdog timer function, which 
determines the maximum allowable time that a data byte should take to arrive from the SIM card. The 
MCU can configure the watchdog timer by programming the SIM WDT register. The watchdog timer can 
function in two modes: auto mode and single mode. In the auto mode, the watchdog timer is continuously 
enabled. In the single mode, the watchdog timer disables itself when a data byte is received from the card, 
or after it has timed out. 


6.16.4.7 SIM Interface Watchdog 
There are two separate watchdogs in SIM card module. 


€ One watchdog is used to report Rx idle for a preprogrammed time. 
ө The other watchdog is for time out when RX retransmission is on error. 


6.16.4.8 Hot Remove Protect and Battery Remove Protect 


The sim card should be powered down in a controlled and predefined manner. The PMIC will alert the sim 
ip when a battery is removed, so that the sim card can be deactivated while the system is still powered by 
capacitors. When a sim card removal is initiated, it should be deactivated before it is completely removed. 


Alarm and deactivation are based on hardware, no software intervention is required. 
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32k 
simcard det Г >| Double synch debounce 
—» Double synch m~ | PCLK 
— Double synch 1 


sim рге default 


bat pre default 


battery det [Г >= Double synch | 


hard_dea_en DS 


soft_deable | disable process 


6.16.5 Protocol Mode 
In normal case, the simcard is in PROT_MODE 0. 


To avoid the frequently simcard interrupt when the water mark set to 1, an hardware accelerator is added 
to do some protocol process. The process is based on the attribute of the command and data send and 
received. 


The simcard working senses is as following. 


6.16.5.1 ACK / NACK (PROT_MODE 1) 
In this case, the process flow of simcard control as: 


1. send command to simcard 

2. receive ACK/NACK from simcard (not must) 
3. send data to simcard (not must) 

4. receive ACK/NACK from simcard (not must) 
5. receive data from simcard 


Note: the item 2/3/4 are not must all, but it must has one of them, and it must need one ACK or NACK. 


The commands satisfy the rule are SELECT, UPDATE Binary, Update Record, Seek, Increase, Verify, 
Change, Disable, Enable, Unblock, Authenticate, Terminal Profile, Envelop, Terminal Response. 


6.16.5.1.1 ACK only when send data 
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Controlor 


CLA 


INS 


P1 


P2 


P3 


(Not Must) 


(Not Must) 


All residual data 


DATA 


DATA 


are send 


DATA 


DATA 


Re 


DATA 


DATA 


sponse data 


DATA 


DATA 


6.16.5.1.2 NACK only when send data 


Controlor 


Command 


INS 


P1 


P2 


P3 


(Not Must) 


DATA 


1 byte only 


(Not Must) 


1 byte only 


Repeat 


until last 1 byte 


DATA | 1 byte only 


Re 


DATA 


DATA 


sponse data 


DATA 


DATA 


Sim Card 


Sim Card 
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6.16.5.1.3 ACK / NACK when send data 


Command 


CLA | INS P1 P2 | P3 | 


NULL | (Not Must) 


DATA | 1 byte only 


Repeat some NACK response 


Controlor 
Sim Card 


NULL | (Not Must) 


ACK 


All residual data are send 


DATA | DATA] --- DATA | DATA 


Response data 


DATA | DATA | +» DATA | DATA 


6.16.5.1.4 ACK when receive data 


In this case, there are no data need send but just command. The received data should followed the ACK 
signal 


The commands satisfy the rules are as STATUS, READ BINARY, READ RECORD, GET RESPONSE, 
and FETCH 


Command 
CLA | INS Pl P2 | P3 | 
= "о 
S » 5 
e О 
Е Response data Е 
9 |NULLINULL] -- | ACK [DATA] - [DATA ii 
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6.16.5.2 No ACK / NACK (PROT_MODE 2) 


In this case, there are no data need send but just command. The received data has no ACK signal but 
just some NULL signals. 


5С9853ІЧА Device Specification 


The commands satisfy the rules are as INVALIDTE, REHABILITATE 


Command 
CLA INS Pl Р2 | РЗ | 


> 


Response data 


Controlor 
Sim Card 


NULL|NULL| -- |DATA 


DATA = DATA 


6.16.5.3 Prot State Machine 


SoftReset 


CO z prot. start & tx en & mode valid 
C1 = ста over & model 

C2 = ста over & mode2 

СЗ = гесу nack 

СА = гесу аск 

C5 = send one dat over 

C6 = send all dat over 

C7 = send all dat over 

C8 = send all dat over 

C9 = -tx еп | тесу timeout 

At any moment, once the softreset is 
coming, it enters to IDLE state. 


6.16.6 Control Registers 


6.16.6.1 Memory map 


Мапе | | 
SIM_TX SIM card transmit register 
0х0004 SIM_RX SIM card receiver register 


0x0008 SIM_STSO SIM card status register 0 
0x000c SIM_STS1 SIM card status register 1 
0x0010 SIM_IE SIM card interrupt enable 
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Зема (Name реа ___ 
ма | _ “е 00 
0x004C 


6.16.6.2 Register Descriptions 


6.16.6.2.1 SIM TX Registers 
Description: SIM card transmit register 
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ИЕАЗ 
[reef 


Reserved 


; ВО : 


Reserved 


Writing to this reg will send data 
to Tx FIFO and then the data get 
transmitted 


6.16.6.2.2 SIM RX Registers 
Description: SIM card receiver register 


[mos — [mesweBuermgsermesrum — [ — эмм 
^w [s] o [ [e [s [n T [а | [ | [ [ [e 
н 


Reserved 


ot :8] 24780 Reserved 
SIM_RX [7:0] Read from this address retrieve 
data from Rx FIFO 


6.16.6.2.3 SIM_STSO Registers 
Description: SIM card status registers 0 
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Cm [s p [29 [2 [27 [25 [25 [2 [5 [2 Га [9 | s [8 | v е 


Reserved 


Field Name Bit RAN Reset Description 
Value 


ees mo mw [eee — 


PROT_RXRCV_TIMEOUT STS | [13] MM | 2. megut 
PROT RECV DAT END STS  |[12] wee | .. emd 


RX_OVERRUN_STS [11] |RO ___|тћо ___| RX over run status 
TX OVERRUN STS [10] IRO |аһо |TXoverrun status 
RX TOUT STS БЕ Status bit for Rx time out 


| АСТ РОМЕ STS | | DONE_STS |во ___|тћо | | Status БИ ог active допе | bit for | Status bit for active done | done 


Status bit for early answer 


ЕК ои A r7 EM the RX guard error 
URSP CARD STS ld {во | tho Status bit for unresp card 
TX РВТ ERR. STS lg {во |9000 Status bit for tx_parity_error 
RX_PRT_ERR_STS lg {во |9000 Status bit for rx_parity_error 
TX_EPT_STS ІШ {во _ |то | Status bit for Tx empty int 
вх FULL STS По [Ro [10 [Status bit for Rx tuli int 


Note: The SIM_INT_M (0x0030) register is the masked status. 
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6.16.6.2.4 SIM_STS1 Registers 
Description: SIM card status registers 1 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕНЕЛЕЛЕЛЕЛЕІ 
Кеј =, 


Reserved 


| ви [15 14 | T9 | T2 | vf | vo Lo | o ET е | 5 4 |o ја о 


ACT pu 
VE. E TIVE m Reserved 
ON _ST 


DEACTIVE_ON | [14] но МХ | Busy in deactivation process 
ACTIVE_ON [13] Busy in activation process 


Activation status, 1: activated; 0: 
SIM_ACT_ST [12] not activated. 
SIM_DATA Reflect of sim data io pin 
p 


6.16.6.2.5 SIM IE Registers 
Description: SIM card interrupt enable 
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СИСТ 1З 
ШІЕЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕНЕЛЕЛЕЛЕЛЕ 
LIMEN RN 


Reserved 


Reserved 


Field Name Bit R/W Reset Description 
Value 


[я mo [шю 
R/W ThO Prot RX received timeout 
PROT RXRCV TIMEOUT IE | [13] "C NS | interrupt enable 
PROT RECV DAT END IE [12] R/W 1'hO Prot receive data end 
interrupt enable 


route Qj AS i [no tr et _ 
АСТ ООМЕЈЕ ______| DONE_IE м о јо | ho | Enable bit for active done _ | bit for active done 


== 


НИЕ —  — ке 
Enable bit for rx_parity_error 
ЛЕТІН — (m [aw [nme СЕСИИ 
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6.16.6.2.6 SIM_ICLR Registers 
Description: SIM card interrupt clear 


0x0014 SIM Card Interrupt Clear (Reset 0x0000) SIM_ICLR 


| Bt | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 1о | 16 | 17/16, 


Reserved 


Value 
[ [ses [Ro [шю ја 
interrupt clear 


RX TOUT CLR а __|вм | | Clear bit for Rx time out 
ACT_DONE_CLR |] [ам | | Clear bit for active done 


EARLY АТА CLR , Clear bit for early answer to 
reset 


Reserved 


NT jm И 
салса — Jo [rm [то овие 
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6.16.6.2.7 SIM_CTLO Registers 
Description: SIM card control registers 0 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕНЕЛЕЛЕЛЕЛЕІ 


Reserved 


Res Res | PW | SIM 
| DO | TX | RX. Fr 
_EN 


Tipe [н | СААС а Гаро 
З нана 


аа ү = 


| "о _____| Reserved | | 


] 


п CU 8 DAL ea — 
ден 
a E 


[SIM вз" | | RST km — m — Reset the sim card module 


Transmit data looped back to 
0: Even Parity 
DD PRT 
LOGIC LEVEL —— т [o high logic level represent “0” 
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ЩИ. И | — — 


Bit convention: 
BIT_COVT 0: MSB (bit 7) transmitted first 
1: LSB (bit 0) transmitted first 


6.16.6.2.8 SIM_CTL1 Registers 
Description: SIM card control registers 1 


ЕСЕЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕНЕЛЕЛЕЛЕЛЕІ 


Reserved 


WDAT_SWT RDAT_SWT 


| Туре | 


Field Name Bit RAN Reset Description 
Value 


Control the speed of the 
AD SPEED CTL [15:13] active/deactive sequence. 
0: slowest, 7: fastest. 


SimCard inner clock polarity 
when the sim clk is stopped. 
Note: 

CLK PL INNER [12] RAW Ши When SIM_CLK_PL_SEL =0, this 
register is invalid, and the polarity 
are set by the global register 
outside the controller. 


Select the sim clk speed. The sim 

CLK is divided 

From the ARM bus clock: 
CLK_MODE [10:8] 0: ARM CLK/2 

1: ARM CLK/4 

2: ARM CLK/8 

3: ARM CLK/16 
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4: ARM CLK/32 
5: ARM CLK/64 
6: ARM CLK/128 
7: ARM CLK/256 


ЕНЕ ССИ o ЕСЕН юше 


SimCard clock polarity selection. 
CLK PL SEL [4] RW | 0: Select ame polity вес. 

1: Select inner polarity selection 

(SIM_CLK_PL_INNER) 


Write data switch 

2’b00: SIM TX = WDAT[7:0]; 
WDAT_SWT [3:2] R/W | 2’b01: SIM_TX = WDAT[31:24] 

2’b10: SIM_TX = WDAT[23:16] 

2'b11: Reserved 


Read data switch 
2'b00: 
RDOUT = 4240, SIM КХ) 
| . 27501: 

BEAT SNT [1:0] iin RDOUT = (SIM RX, 24'h0) 
2'b10: 
RDOUT={8’h0,SIM_RX, 16'hO ) 
2'b11: Reserved 


6.16.6.2.9 SIM RX CK DVD Registers 
Description: SIM card RX clock divider control 


0x0020 SIM Card RX Clock Divider Control (Reset 0x1740) SIM RX CK DVD 


ШШЕ ЕЕЕ ЕЕЕ ИЕ es И В EEG 


Reserved 


eee aaa 
| нега | О ПС СИ О В ЕЙ ОЗ О ОЗ ОСЗ ОСН ОЗ ВСВ 
KACE О ВЕ Е С Е ЕЕ Е ВВ Е 
а _  _ __. 


SIM_RX_CLK_DIV 


Type 


[31:16] 16’hO Reserved 
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Clock divider bit 0 to 15 for 
receiving data 


SIM_RX_CK_DIV [15:0] R/W 1611740 


6.16.6.2.10SIM SEH Registers 
Description: SIM card retransmit control 


0x0024 SIM Card Retransmit Control (Reset 0x0000) 


[мн 
ЕВЕ Е =з» з зт + 
ООО 


Reserved 


ИЧ TX_ETU_SEL ВЕ DMA OMA TX TX RETRX LMT RX RETRX LMT 
ТЕМ | ЕМ 


а СИ [or [ne [oe 
Reset | о | о | о S ° | ° |o a o 7 | о | о | о | Ге 


Select ће Tx etu divider: 

0x111: the Tx etu is decided by 
TX ETU SEL [15:13] м at address 

Others: the Tx etu is the same 

as Rx etu. 


[ra m |m [meme — —  — — 


In TX mode, once TX FIFO 
empty, whether DMA request 
keep its value until DMA 
TX DMA SEL [11] acknowledge is arrived or not 
0: keep 
1: not keep 
In RX mode, once RX FIFO full, 
whether DMA request keep its 
value until DMA acknowledge is 
RX DMA SEL [1 0] RAN 10 arrived or not 
0: keep 
1: not keep 
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TX_RETRX_LMT | [7:4] Tx retransmit limit 


RX RETRX LMT | [3:0] Rx retransmit limit 


6.16.6.2.11SIM_TGC Registers 
Description: SIM card turnaround guard control 


Cm [s [ [э [ж v [5 [5 [2 [5 [в | [ж | 5 [тв [тт [6 


Reserved 


Type 


ПЕЕ ЕЕ 
Г лее | ШЕ ЕЕ ШІН И ШЕ Ша И И ЕЕ a ШИ И Ей И 
ДЕЛЕЛ ЖЕЛЕ ЕЕИЕЯЕЛЕ И АКАК ИЕЛЕ 


TGC_TIME GUARD_TIME 


Type 


[31:16] e p 16°һО | Reserved | 


Times in bit unit between the 

Times in bit unit between the 
GUARD_TIME [7:0] R/W 8730 consecutive byte during data 

transmission to the SIM card. 


6.16.6.2.12SIM_WDT Registers 
Description: SIM card watchdog control 
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ЕСЕЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕНЕЛЕЛЕЛЕЛЕІ 
Кеј E 


Reserved 


Type 


fs ж WDOG_CNT_LMT 


| Туре | SAE 
L-JENERERER 1111 а 


Watch dog timer limit for Rx 
WDOG_CNT_LMT [15:2] 14'h200 retransmit watch dog 
Unit is etu. 


Enable the Rx retransmit watch 
dog timer. This timer watches 
when Rx re-transition is 

WDOG RTX TOUT EN happening and it will flag the 
unresponsive card int when the 
data from the sim card is time 
out (no data comes back) 


6.16.6.2.13SIM INT M Registers 
Description: SIM card interrupt mask 


Description: SIM card interrupt enable 
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ШІЕЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 
[reef 


Reserved 


Field Name Bit RAN Reset Description 
Value 


[me [m (ак 
1'hO Prot RX received timeout 
PROT RXRCV TIMEOUT MSK | [13] CN | interrupt masked 
1'hO Prot receive data end 
PROT ВЕСУ DAT END МК [12] Муй | interrupt masked 


RX_OVERRUN_MSK [11] IRO ___|тћо ___| RX over run masked 
TX_OVERRUN_MSK [10] IRO ___|тћо ___| TX over run masked 
RX TOUT MSK сааи Е bit for Rx time out 


[ACT DONE МК | DONE MSK Во јато | hO | ThO | Masked bit for active done | bit for active done 


Masked bit for early answer 


RX — 028! ERR MSK E des — E the RX guard error 
URSP CARD MSK ae | тто _ | | Masked bit for unresp_card | bit for | Masked bit for unresp_card | card 


Masked bit for 
: Masked bit for 


TX ЕРТ MSK п |RO ___|тћо | Masked bit for Tx empty int 
RX FULL MSK | јао јао | Masked bit for Rx full int 


6.16.6.2.145ІМ TX CK DVD Registers 
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Description: SIM card TX clock divider control 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛ 
мерно 


Reserved 


Ea ERR АТА 6:08 ПЕС CIE RII ГЈ ГЕЈ ЕЕС 


SIM_TX_CLK_DIV 
Type R/W 
| Резе! | о | о [o |" |о |" |" |" | о | 


= 16] 1610 Reserved 
SIM TX CK DIV [15:0] 16'h1740 SÉ divider bit O to 15 for Tx 


6.16.6.2.15SIM_WDT1 Registers 
Description: SIM card watchdog control 1 


Lm [sro [2 [2 [2r [25 [25 [7 [з [ 2 [ж [9 [9 [зв | v [ в. 
ава | ми 


Reserved 


туе [о | T 
ва С С О СО СО ОСЗ С ОС ОС ОС ОС ОС О ОС ОС С 


Watch dog count limit for Rx 
SIM_WDT1 [13:0] 14'h200 time out. 
Unit is etu. 


6.16.6.2.16SIM_CTL2 Registers 
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Description: SIM card control 2 


Lm [и | о | [o [7 | # [5 [| Га Ге Га [o | e [e | v е 
[Nene [TWO 


Reserved 


[ira ro [тю ан | 
[iss јо [рю ја | 


6.16.6.2.17SIM_STS2 Registers 
Description: SIM card status registers 2 


Lm [pop o o [29 [5 [| [8 [2 Га [9 | e e| v v. 
[heme ОО 


Reserved 


[mss СИС 
TX_FIFO_CNT | [14:8] IRO | _____| Tx FIFO data count 
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[= fo T ры | 


6.16.6.2.18SIM_CTL3 Registers 
Description: SIM card control 2 


Cm [s 9 [5 [2 [2 [2 [5 [2 Га [2 Га [9 | s [тв [зт |е 
me = 


Reserved 


| Мате | Reserved DATA_PH_CNT 
Type PR О | 


ра ю [ию 


Data line pull high counter at the 
end of the OE end. 
À The unit is APB clock. 
DATA_PH_CNT [5:0] R/W 5’hO 0, no pull high (legacy) 
1, pull high 1 clock 


6.16.6.2.19SIM_HDDEA 


SIM Card Hardware Deactive 
0х00000048 Registers(0x00002004) 


Bt | 31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 
| Мате | Reserved 


pow | pow sim sim sim bat 
pow har а d 
a or е | dd £^ Ө! et simdet dbnc thd 
sim sim sim рој рг рг 
.off | оп ie еа [еа 
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mete tee 
ult ult 


те Па [че [о | по | пи | ви С С лт 


SIM Card Hardware Deactive Registers 


Field Name Type | Set/Cle | Reset Description 
аг Value 


Se о (ни 
hard_dea_sig = ВО |м јо | sim card or battery removal 
simdet_dbnc_en I MISMAS sim card detect debounce enable 


"ы ре defaul E — [mi ее — sim card presence default value 


batdet pre default [8] [Rw [м Го . | battery presence default value 
simdet dbnc thd [7: 0] sim card detect debounce threshold 


6.16.6.2.20SIM_PROTO Registers 
Description: SIM card Prot registers 0 


0x0050 SIM Card Prot Registers 0 (Reset 0x0010) SIM PROTO 


| Be | 31 | 30 | 29 | 26 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20/19/10 |17 | 16 | 


Reserved 
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Received timer enable, it is 
based on unit ETU, not unit 
clock. 


Protocol mode 

200: Normal mode 

2'b01: Has “ACK” ог "NACK" as 

response, the data will come 
PROT_MODE : after the response. 

2610: Мо “ACK” or “МАСК”, 

data will come soon after the 

commands are sent. 

2911: Reserved 


Prot soft reset. 

It is auto clear to 0 soon after 

software write it to 0. 
PROT_SOFTRST It is recommend that in every 

process, write this bit before 

PROT_START, but not writes 

them at the same time. 


Prot start signal. 


Software writes 1 to start the 
PROT_START protocol mode. 


It is auto clear to 0 soon after 
write 1 to it. 


6.16.6.2.21SIM_PROT1 Registers 
Description: SIM card Prot registers 1 


Cm [и [о |» [ав а |» [5 | |» [= [т [ж [з [в [эт [л] 


Reserved 


SET_NULL_VALUE SET_ACK_VALUE 


Type 
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она [s Te 


Set NULL state value, 
Default is 0x60. 

SET NULL VALUE [15:8] R/W 8760 The NULL data will be 
discarded and it won't fill to the 
RX buffer. 


Set ACK state value. 
Default is OxA4, 

SET ACK VALUE  |[7:0] R/W 8'hA4 When, the yale A@K/RACK 
value is : 
ACK : 0xA4, 0xA5(ACK+1) 
NACK: 0х5В, 0x5A(NACK-1) 


6.16.6.2.22SIM_PROT2 Registers 
Description: SIM card Prot registers 2 


Cm [и ||» |» | | |» | |» |» [и [ж [з [в [эт [v 
LIMEN RN 


Reserved 


Type 


тет ees 
L3: ВОЗ | 5 | о | о | о £j о је о | о | о | о ЕИ 
Е В ЕВЕ ВЕ Е ПС БЕС 
Іше Ды тетот || 


RECV_SET_TIMEOUT 


Type R/W 


Reset | о | о УУ |» | о |• | о ИМ о | г | о | о | о [2 


Го mes [ro је 


Set received timeout 

parameter. 
RECV_SET_TIMEOUT | [15:0] R/W 16140 The timer is start when the last 

received data is get. 

The timer unit is ETU. 
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6.16.6.2.23SIM_PROT3 Registers 
Description: SIM card Prot registers З 


Cm [s 9 p [o |e [2 [вн [в [ж T [9 | 8 [9 [ [6 | 
эе == 


Reserved 


Tider [Ro fe 
[ms [o [w . emm — — 


Set d d b 
SEND CMD NUM [14:11] R/W 4'h5 e dun commana number 
Default is 0x05 


[ i foa [Ro [me [Remed — 
SEND DAT NUM pog јви | 10’hO Set send data number 


6.16.6.2.24SIM_PROT4 Registers 
Description: SIM card Prot registers 4 


Fm [sro [29 [25 [2 [25 [2 [2 [5 [2 Га [9 | s [8 | v |е 
C ОИ 


Reserved 


Reserved RECV DAT NUM 
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[ier [ao СС 


[ww | ë |se СЕ 
SEND DAT NUM [po ___|мм | 10’hO Set reserved data number 


6.16.6.2.25SIM PROT5 Registers 
Description: SIM card Prot registers 5 


Lm [э [о | [ж] [2e | = | а Га Га [o | e| e | |е 


Reserved 


Res Res 
у SEND_CMD_CNT ae SEND_DAT_CNT 


| Type | 


ем E d counter 
а іы 


| Reserved = | 


] 
d dat t 
SEND_DAT_CNT [9:0] 10'h0 send qata counter 
(for debug) 


6.16.6.2.268IM PROT6 Registers 
Description: SIM card Prot registers 6 
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Cm [и [о |» [= [a | [5 | |» Га Га [о | пе [8 [т [| 
LIMEN RN 


Reserved 


Reserved RECV DAT CNT 


| Name | 
| Туре = ë =: ес. 
ШІ = : | : | :| о | : | о | “Ст: 


[mea [so КЕ 
ШЕННЕН ІІ! ЕБІН ІС? БЕНЕН ГС: Revers — — — — 


RECV_DAT_CNT 1080 reserved data counter 
(for debug) 


6.16.6.2.27SIM_PROT7 Registers 
Description: SIM card Prot registers 7 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 


Reserved 


ІЕНЕНИНЕНЕЯЕНЕНКЕКИКИКИКЕЕНЕНЕНЕН 
ШІНЕЛЕЛЕЛЕЛЕШЕЛЕНЕНЕЛЕНЕЛЕНЕНЕНЕНЕН 


Res Res 
INVLD VAL OCCR NUM MARK ST. OCCR NUM erve шыу erve | SET MARK STATE 
d d 


Field Name Bit RAN Reset | Description 
Value 
[ i i Tea [mo [sew 


When PROT MODE == 1, there exists one error 
INVLD VAL . | case that before the АСК/МАСК, some invalid 


OCCR_NUM [15:12] value except NULL will be received. This register 


record the invalid value occurred times. 
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The received data will be stored in the RX FIFO. 


(Note: When the value is 4’hF, then it indicates it is 
bigger or equal 4'hF) 


Write PROT_SOFTRST=1 to clear it 


Once the SET MARK STATE is occurred, and 
then these bits will record the occurred numbers of 
the set states until the software writes 1 to clear 
CLR MARK STATE. 

MARK ST . | This register give programmer a method to 

OCCR NUM | monitor whether а specified state have been 

m occurred ever and the occurred times. 

(Note: When the value is "ЛЕ, then it indicates it is 
bigger or equal 4'hF) 


Write PROT_SOFTRST=1 to clear it 


[m m [m ан 


Indicated the current protocol state. 
З'ЋО: IDLE state 
3'h1: SEND_CMD state 
3712: WAIT_RSP state 
PROT URT STATE | [p1] 3'h3: SEND. 1 DAT state 
3'h4: SEND N DAT state 
3'h5: RECV DAT state 
5 дҙҙ Reserved 


Set the state that you want to monitor, 
SET_MARK_STATE 2:0 RW | 3ћ7 
рак Je ele eae Default 37 (а reserved state) 


6.17 EMMC Host 


Base Addr Range Addr Map Description 


0x0_C090_0000~0x0_CO9F_FFFF | 50100 (EMMC) Control Register 


0x0_COA0_0000~0x0_COAF_FFFF | SDIO1 (EMMC) Control Register 


0x0 COBO 0000-0x0 COBF FFFF | SDIO2 (EMMO) Control Register 


0х0 COCO 0000-0x0 СОСЕ FFFF | eMMC Control Register 


6.17.1 Overview 


The EMMC Host Controller is a Host Controller with an ARM processor interface. The 
EMMC Host Controller handles EMMC/EMMC Protocol at transmission level, packing data, 


V0.3 Spreadtrum Communications, Inc., Confidential and Proprietary 1628 of 2330 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


V0.3 


EP SPREADTRUM | 5С9853ІЧА Device Specification 


adding cyclic redundancy check (CRC), start/end bit, and checking for transaction format 
correctness. 


6.17.2 Features 


For the practicable reason, the used and unused features are list below, the others based on 
the standard specifications which not list are supported 


е Meets SD Host Controller Standard Specification Version 4.10 
е Meets SDIO card specification version 3.0. 
е Meet JEDEC EMMC spec JESD84-B51 
е Capacity of Memory 
(1) (SDSC) (2G) Standard Capacity SD Memory Card 
(2) (SDHC) (326) High Capacity SD Memory Card 
(3) (SDXC) (2T) Extended Capacity SD Memory Card 
е Bus Speed Mode (SD Сага) 
1) Default Speed: Frequency <= 25 MHz, Data rate <= 12.5 MB/sec 


( 

(2) High Speed: Frequency <= 50 MHz, Data гаје <= 25 MB/sec 
(3) SDR12:UHS-I Frequency <= 25 MHz, Data rate <= 12.5 MB/sec 
(4) SDR25:UHS-I Frequency <= 50 MHz, Data гаје <= 25 MB/sec 
(5) SDR50:UHS-I Frequency <= 100 MHz, Data гаје <= 50 MB/sec 
(6) SDR104:UHS-I Frequency <= 208 MHz, Data rate <= 104 MB/sec 
(7) DDR50: UHS-I Frequency <= 50 MHz, Data rate <= 50 MB/sec 


@ Bus Speed Mode (EMMC Card) 

1) Legacy MMC: Frequency <= 26 MHz, Data rate <= 26 MB/sec 
2) High Speed SDR: Frequency <= 52 MHz, Data гаје <= 52 MB/sec 
3) High Speed DDR: Frequency <= 52 MHz, Data rate <= 104 MB/sec 
4) HS200: Frequency «- 200 MHz, Data rate «- 200 MB/sec 
(5) HS400: Frequency <= 200 MHz, Data rate <= 400 MB/sec 
Support SDMA/ADMA2/ADMAS mode of operation (AXI interface) 
Support 64bit/32bit address descriptor 

Support 1 bit, 4 bit ,8bit SD modes 

Support card to interrupt host in 1bit, 4 bit SD modes. 

Support CRC7 for command and CRC16 for data 

Support Read waits Control. 

Support Stop Clock for read busy 

Support CMDO with Argument 32'hFFFFFFFA or CMD line low to boot EMMC 
Support battery remove and card remove protect function 

Support Byte Configuration for software interface APB bus 

No Support SDMA buffer boundary 

No Support No-DMA mode 

No Support Stop at block gap 

No Support Suspend & Resume 

No Support Infinite mode 


(1) 
(2) 
(3) 
(4) 
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6.17.3 Bus Timing 


6.17.3.1 Timing Mode and related parameter 


The relation of the different timing mode: 


Mode Freq High-speed DDR DLL 


100 MHz 
200 MHz 
200 MHz 
200 MHz 


{РР | 
ra » 
| ‘WH 
---- min (Vig) 
CLK 50% Урр— | 4-50% Урр 
қ НЕ ! t ! t Шыны 
„050 | -- «ІНІ „Нн 
---- шіп (Уін) 
Input 
---- max (Vg) 
'ODLY tOSU „(ОН 
< >a P4 
| | ---- min (Уон) 
Output Data valid | Data | 
1 ! 
и \_---- шах (Vor) 
Figure 6-74 SDR25/12 Bus Timing 
Data must always be sampled on the rising edge of the clock. 
Table 6-7 SDR 25 Mode Card Interface Timing 
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Parameter Symbol Min Max Unit Remark 

Clock CLK(1) 

Clock frequency Data Transfer fPP 0 52(3) MHz CL<= 30 pF 

Мева Tolerance: 
+100KHz 

Clock frequency Identification fOD 0 400 kHz Tolerance: +20KHz 

Mode 

Clock high time tWH 6.5 ns CL <= 30 pF 

Clock low time tWL 6.5 ns CL <= 30 pF 

Clock rise time(4) tTLH 3 ns CL <= 30 pF 

Clock fall time tTHL 3 ns CL <= 30 pF 

Inputs CMD, DAT 

Input set-up time 150 3 ns CL <= 30 pF 

Input hold time ин 3 ns CL <= 30 pF 

Outputs CMD,DAT 

Output delay time during data tODLY 13.7 ns CL <= 30 pF 

transfer 

Output hold time tOH 2.5 ns CL <= 30 pF 

Signal rise time(5) tRISE 3 ns CL <= 30 pF 

Signal fall time tFALL 3 ns CL <= 30 pF 


NOTE 1. CLK timing is measured at 50% of VDD. 

NOTE 2. A Multimedia Card shall support the full frequency range from 0-26Mhz, or 0-52MHz 

NOTE 3. Card can operate as high-speed card interface timing at 26 MHz clock frequency. 

NOTE 4. CLK rise and fall times are measured by min (VIH) and max (VIL). 

NOTE 5. Inputs CMD, DAT rise and fall times are measured by min (VIH) and max (VIL), and outputs CMD,DAT 
rise and fall times are measured by min (VOH) and max (VOL). 


Table 6-8 SDR12 Card Interface Timing 


Parameter Symbol Min Max Unit Remark(1) 
Clock CLK(2) 
Clock frequency Data Transfer fPP 0 26 MHz CL<= 30 pF 
Mode(3) 
Tolerance: 
+100KHz 
Clock frequency Identification fOD 0 400 kHz Tolerance: +20KHz 
Mode 
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Clock high time tWH 10 ns CL <= 30 pF 
Clock low time tWL 10 ns CL <= 30 pF 
Clock rise time(4) tTLH 10 ns CL <= 30 pF 
Clock fall time tTHL 10 ns CL <= 30 pF 


Inputs CMD, DAT 


Input set-up time tlSU 3 ns CL <= 30 pF 


Input hold time ин 3 ns CL <= 30 pF 


Outputs CMD,DAT 


Output set-up time(5) tODLY 11.7 ns CL <= 30 pF 


Output hold time tOH 8.3 ns CL <= 30 pF 


NOTE 1. The card must always start with the backward-compatible interface timing. The timing mode can be 
switched to high-speed interface timing by the host sending the SWITCH command (CMD6) with the argument 
for high-speed interface select. 


NOTE 2. CLK timing is measured at 50% of VDD. 


NOTE 3. For compatibility with cards that support the v4.2 standard or earlier, host should not use > 20 MHz 
before switching to high-speed interface timing. 


NOTE 4. CLK rise and fall times are measured by min (VIH) and max (VIL). 


NOTE 5. tOSU and tOH are defined as values from clock rising edge. However, there may be cards or devices 
which utilize clock falling edge to output data in backward compatibility mode. Therefore, it is recommended for 
hosts either to setWL value as long as possible within the range which will not go over tCK-tOH(min) in the 
system or to use slow clock frequency, so that host could have data set up margin for those 


devices. 


In this case, each device which utilizes clock falling edge might show the correlation either between tWL and 
tOSU or between tCK and tOSU for the device in its own datasheet as a note or its’ application notes. 


6.17.3.3 DDR50 bus timing 


These timings apply to the DAT[7:0] Signals only when the device is configured for dual data mode 
operation. 


In this dual data mode, the DAT Signals operates synchronously of both the rising and the falling 


edges of CLK. the CMD signal still operates synchronously of the rising edge of CLK and therefore 
complies with the bus timing specified in section 12.7, therefore there is no timing change for the CMD 
signal 
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| ‘PP | 
а 
І 
СІК | “== шша (Уш) 
---- max (Уп) 
> 
TsUddr 
X— 5, 
| ---- min (Vig) 
Input | DATA Invalid 
| ---- max (Уп) 
| | | 
І Џ 
tODLYddr(max) tODLYddr(max) ! 
е > а ы» 
‘ODLYddr(min) | tODLYddr(min) 
m Lr] ! > | 
| --- min (Уон) 
Output | 
Те --- max (Уор) 
E ЖЕРІ 
In DDR mode data on DAT[7:0] lines are sampled on both edges of the clock 
(not applicable for CMD line) 
Figure 6-75 DDR50 Bus Timing 
Table 6-9 DDR50 Card Interface Timing 
Parameter Symbol Min Max Unit Remark(1) 
Clock CLK(2) 
Clock duty cycle 45 55 96 Includes jitter 
phase noise 
Inputs DAT(referenced to CLK-DDR mode) 
Input set-up time tlSUddr 2.5 ns CL <= 20 pF 
Input hold time tlHddr 2.5 ns CL <= 20 pF 
Outputs DAT(referenced to CLK-DDR mode) 
Output delay time during tODLYddr 1.5 7 ns CL <= 20 pF 
data transfer 
Signal rise time (all Signals) tRISE 2 ns CL <= 20 pF 
signal fall time (all Signals) tFALL 2 ns CL <= 20 pF 
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NOTE 1. CLK timing is measured at 50% of VDD. 


NOTE 2. Inputs CMD, DAT rise and fall times are measured by min (VIH) and max (VIL), and 
outputs CMD, 


DAT rise and fall times are measured by min (VOH) and max (VOL) 


6.17.3.4 HS200 bus timing 


4, ор 


меса... 


VALID 


CMD.DAT[7-0] Н Н 
INPUT : WINDOW ; 
T Н ET 
I: i POM 
$a. === ul 1 ounce E 
Figure 6-76 HS200 Device Input Timing 
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= trerioo— > 
VECA... | | | 
CLOCK 
INPUT 
№$$..—— 
| / / | : 
ч te ВЕ — tw—— В уссо 
: \ \ = i { --------- TU 
Уон...) 
СМО.ОАТ[ 7-0] VALID 
OUTPUT WINDOW 
мей А... 
DOCS vss 
Figure 6-77 HS200 Device Output Timing 
Table 6-10 HS200 Card Interface Timing 
Parameter Symbol Min Max Unit Remark(1) 
Clock duty cycle tPERIOD 5 - ns 200MHz(Max), 
between rising 
edges 
Inputs DAT(referenced to CLK-DDR mode) 
Input set-up time tlSU 1.40 ns CL <= 6 pF 
Input hold time ин 0.8 ns CL <= 6 pF 
Outputs DAT(referenced to CLK-DDR mode) 
Momentary Phase tPH 0 2 Ul 
Delay variation ATPH -350 +1550 ps 
(AT= (AT= 
-20°C) 90°C) 
Valid window tVW 0.575 2 UI tVW=2.88ns at 
200MHz 
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6.17.3.5 HS400 bus timing 


veco. 
ј 1 
DAT[7-0] VALI 
INPUT WINDOW 1 
| \ 
\ 
NSS momen а 
Figure 6-78 HS400 Device Data Input Timing 
Table 6-11 HS400 Card Interface Input Timing 
Parameter Symbol Min Max Unit | Remark 
Input CLK 
Cycle time data tpERIOD 5 200MHz(Max), between rising edges 
transfer mode With respect to V4. 
Slew rate SR 1.125 V/ns With respect to Уњ/Үр. 
Duty cycle tCKDCD | 0.0 0.3 ns Allowable deviation from an ideal 50% 
distortion duty cycle. 
With respect to Ут. 
Includes jitter, phase noise 
Minimum pulse tCKMPW | 2.2 ns With respect to Ут. 
width 
Input DAT (referenced to CLK) 
Input set-up time | tISUddr | 0.4 ns Сречсе < брЕ 
With respect to Vm/ Vr. 
Input hold time tIHddr 0.4 ns Crevice € брЕ 
With respect to Vm/ Vu. 
Slew rate SR 1.125 V/ns With respect to Vm/ Vr. 
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Figure 6-79 HS400 Device Output Timing 


Table 6-12 HS400 Card Interface Output Timing 


‘| Unit 


"Remark 


Parameter Symbol Min | Max 

Data Strobe 

Cycle time data transfer teERIOD 5 200MHz(Max), between rising edges 

mode With respect to Vr 

Slew rate SR 1.125 V/ns With respect to Уон/Уо and HS400 
reference load 

Duty cycle distortion tDSDCD | 0.0 0.2 ns Allowable deviation from the input CLK 
duty cycle distortion (ІСКС) 
With respect to Ут 
Includes jitter, phase noise 

Minimum pulse width tDSMPW | 2.0 ns With respect to Ут 

Read pre-amble treRE 0.4 - tperiop | Max value is specified by manufacturer. 
Value up to infinite is valid 

Read post-amble trest 0.4 - Тревор | Max value is specified by manufacturer. 
Value up to infinite is valid 

Output DAT (referenced to Data Strobe) 

Output skew tRQ 0.4 ns With respect to Уон/ Уот and Н5400 
reference load 

Output hold skew tRQH 0.4 ns With respect to Vog/Vor and Н5400 
reference load. 

Slew rate SR 1:125 V/ns With respect to Vog/Vor and HS400 
reference load 
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6.17.4 Function Description 
6.17.4.1 eMMC System Overview 


The connection of EMMC host PADs is shown in the following figure. 


e«MMC Device Controller 


Reset 


VCC, V b 
- — | Implied by ee MMC Standard, but out of scope 


С 1 Out of Scope 


El Specified by е, MMC Standard 


Figure 6-80 EMMC System Overview 
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6.17.4.2 Controller Block Diagram 


PING/PONG RAM 


PHY 
CLK_GEN 
SLAVE be 
FIFO PHY 
CTRL IO RST 
CLKG CTRL PHY 
2 5 MUX IO CLK 
Е CMD RSP Г АХ | 
Е MASTER PHY PAD СМО 
СВС5 RECV ЈО СМО 
------ € 
TRAN DATA PATH PHY PAD DAT[7:0] 
IO DATA 
4 REG CTRL 
PHY DLL 
DLL |+ 
HOST CTRL TOP 
EMMC_TOP 


< 
AXI BUS | 


Figure 6-81 EMMC host System Block Diagram 


Тһе EMMC TOP module includes ће CTRL_TOP and PHY TOP. The CTRL_TOP is the digital part which is writes 
in RTL code, and the PHY is described in standard cells which can not be synthesis again. 


The PHY TOP part ensures the output or sample timing close meet the high demand. The common require for the 
PHY is not to insert buffers, and the placement should meet the guide. 


The CTRL TOP include 3 parts of HOST, SLAVE and DATA PATH. The HOST is the main part of the EMMC Host 
control. The DATA PATH handles the AXI master, ВИЕ CTRL. Тһе SLAVE is another design which just shared the 
DATA PATH with the HOST, and it is not described in this document. 


The HOST part includes REG. CTRL,CLKG, СМО. НӘР, TRAN, ВЕСУ, CRCS, and DLL. 


The REG. CTRL interface acts as the bridge between the ARM processor and Host Controller. The 
EMMC controller registers are programmed by the ARM processor through AHB target interface. 
Interrupts are generated to the ARM processor based on the values set in the Interrupt status register 
and Interrupt enable registers. 


The CLKG Clock generation block will generate the SD clock depending on the value programmed by the ARM 
processor in the Clock Control Register. 


Тһе СМО. НӘР send command (such as CMD0,CMD 1, CMD18) to eMMC or SD card, and received response from 
card. 


TRAN module transmits data to eMMC card and RECV module receives the data from eMMC card. 


The CRCS includes CRC7 and CRC16 which generator calculates the CRC for command and Data 
respectively to send the CRC to the EMMC card. The CRC7 and CRC16 checker checks for any CRC 
error in the Response and Data send by the EMMC card. 
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DLL is newly added module which is used to track the clock frequency of the working clock, which should co-work 
with eh PHY_DLL. 


The DATA_PATH include AXIM and BUF_CTRL. 


The AXI master (AXIM) initiates a read or write transaction with the memory if the Data transaction is done using 
DMA data transfer method. 


The BUF_CTRL used a ping-pong buffer to generate the read-write enable, full, empty Signals. Which give the 
control the Signals to generate the read busy, write wait control Signals? 


6.17.4.3 PHY Block Logic and Timing 
The PHY block control the data input and output timing. Following is the brief timing relation of the CLK/CMD/DAT. 


Е Lc 

Pad ок [| | | | | | 

СК. скуп | | | | | NE 

Ск вау Е ГГ Г ГГ ГГ Г 

Сік phy| | | | Г] | | | 

Pad сік | | | | | | 

Ck emdsfp] ПП П ГІЛІ ГТ ШШЕ [2 [Depth 4 bar] 
СІК _роззтр —H | | | | | | ПУ. line | [ 2x or not | Depth 7 buf 
Clk_negsnip | | БЫ | | | | | |  МШИЕЖИЈЕСТЕС 

Figure 6-82 EMMC PHY CLK/CMD/DAT Timing Relation 
и 
РНА 5ТА 
= "S [5 


J | 

0 р 9 | 
TRP- у 
а и 2XD_CLK 


Clk_out_gate (| PAD_CLK_EMMC 


ч 0 


Figure 6-83 EMMC PHY CLK Logic 


The CLK output is directly clk emmc 1x clock or generated from сік еттс 2x by divider 2 with same phase as 
clk_emmc_1x based on the timing mode. When high speed mode, use 2x clock divider, else used 1x clock. 


When Write. 
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The CMD output is invert clock phase with clock that means the CMD is always negedge clock output. The last step 
clock which registered the CMD may be invert of clk_emmc_1x or clk_emmc_2x divide by 2 with invert phase with 
clk_emmc_1x base on the timing mode. When high speed mode, use 2x clock divider, else used 1x clock. 


The 1st step of DAT output are registered by 2x clock or inv clock, the 2nd step has delay line to generate % cycle 
delay. When high speed mode, the finial DAT output is the 2nd step data output, else the finial DAT output is the 1st 
step data output. 


Write CMD OUT... .  . . ..., PAD CMD OUT 


~ ет 


ШЕШЕ ddr PAD DAT OUT 
DAT OUT, ото 
CLK_1X | = ay sdr 
ddr 
ddr 


CLK 2X = 


al 
al 


CLK_1X 


CLK_2X 


al 


al 


Figure 6-84 EMMC PHY CLK, CMD/DAT Write Logic 


When Read. 


The 1st step of CMD input is the delayed clock of clk_emmc_1x, which can be delayed by one clock cycle, then the 
data is stored in a depth 4 buffers; the 2nd step of CMD input is registered ру clk emmc 1x clock which is 
synchronous with the internal processing clock. When in not low speed, the 1st step of CMD need not to store buffer, 
and just with some little delay, and the 2nd step of clock directly register it. 


The DAT input is same as CMD with 2 steps sample clock. When in HS400 mode, the first step sample clock is used 
the input STOBE; when in others mode, the first step sample clock used 2x divider clock or directly 1x clock based on 
the timing mode. When in no DDR mode, the negedge sample clock is not working. 
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cmdsmp. gate 


dly 


al 


al 


CLK_1X 


PAD_DAT_IN 


ЕТЕ 


2XD СІК-- ЕСІН 


cmdsmprd_gate 


СЕК 2X| ғ? 
datsmp_gate 
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EMMC_PHY_CMD_IN 


al 


emmc_phy_dat_pos_in 


al 


CLK_1X 


datsmprd_gate 


HS 


emmc phy dat neg in 


dly 


al 


Figure 6-85 EMMC PHY CMD/DAT Read Logic 


6.17.4.4 PHY Trace clocks 


For HS200, the read data and clock has no fixed timing phase relation, the controller should find the best phase to 


sample read data. 


2<=Ner<=64 
<> 
non шппп пл] un nu Ln 

СМБ 1 
DO 2<=Nac<=150000 
DI < > 
D2 ШЕН a 
D3 
D4 
D5 
D6 
D7 (БЕ 000000 | 

clk trace 0 9 = 

clk_trace_1 Г ЕИ a 9 =. ! Send 

СІК trace 2 LM 8 => 0 

СІК trace 3 пля 8 => 0 Весу 

clk trace 30 Пп пальм 8 => 0 

clk trace ЗІ | ГОЛА] 7 =>7 

Figure 6-86 ЕММС PHY Clock Trace Logic 
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The clock trace scheme has given an option to auto searched the best phase. 


When read data command is send, the data will be received from all data line after some clocks, the first bit of 
received data is fixed to 0, and this is different from the idle state of 1. With this change, we can set 32 counters with 
different phase in one clock cycle to count the beginning of 0 bit. Because the 32 clocks are equal divided and cross 
all over one clock cycle, there must be one change between near two counters. The first change can be seen as the 
change point, which reflects the level 1 to level 0 of data line. 


After the level change point is select, the inflexion clock phase is know, then this phase add half cycle will be the 
middle point of one cycle, that’s the best phase to sample read data. 


6.17.4.5 CTRL_TOP Signals 


Table 6-13 Signals List 


Bus Interface 


APB Slave Signals p Standard APB Slave signal 
AXI Mast Signals ИШ ШП Standard АХ! Master signal 


RAM interface 


EMMC scan test mode select 


Card_det т. qx. 4 Card detect signal 
Battery_det ЈЕ Ji | Battery detect signal 
ск 32k ПЕНЕ БЕН 32k clock 

Rst_32k_n |1 | Resert_n in 32k domain 


6.17.46 PHY_TOP Signals 


Table 6-14 Signals List 
V0.3 Spreadtrum Communications, Inc., Confidential and Proprietary 1643 of 2330 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


КЕЗ SPREADTRUM | 5С9853ІЧА Device Specification 
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Fomienmeskin [о [1 Гоше 
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eene ss [1 онох Commana soas 
оние јо |17 Гошкотааи | 
emet |1 [1 онох Commana Soas 
јоните |17 онох commana ООО 
от в  [r онох сотта =| 
Пот рта sa [1 [o оша | 
[emen [о [s  [owukpmSwas | 
Пот рта е [| [s Гоше —— | 
emen oe | fe онок онаа | 
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PHY interface 


6.17.5 Control Registers 


6.17.5.1 Memory map 


ое | јаа _ 


V0.3 Spreadtrum Communications, Inc., Confidential and Proprietary 1645 of 2330 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


КЕЗ SPREADTRUM | 5С9853ІЧА Device Specification 


m INS 
0x004C 


EM Reserved 

0x0074 

EN EMMC ADMA3 ADDR | АОМАЗ address Low 
EN EMMC ADMA3 ADDR н АОМАЗ address High 


0x0080- Reserved for UHS-II 
еді 


| 0х00ЕС | EMMC_HOST_VER Host Version & Slot Interrupt 


0x0100~ Reserved for UHS-II 
CON FF 


эю АС И  — 
ШІ | сенсе елесте 
0x021C 


EM 
0x023C 
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ze LA 
0x025C 
ma | | | 


6.17.5.2 Register Descriptions 


6.17.5.2.1 EMMC BLK CNT 
Description: DMA Block Count 
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 ШИЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 


м 
ева: | о | о [о [о јо о оо оо [о [оо o ojo) 
ЫШ ЕЛ ЧЕЗ И Е Reese 

~ 


BLK_CNT 


С УЧ О ҮЛ 


Field Name Bit Type Reset Description 
Value 


BLK_CNT [31:0] R/W 32’hO 32-bit Block Count 
When host Version 4 Enable is set to 1(always 1), SDMA 
uses ADMA2_ADDR (0x58) instead of using this register to 
support 32-bit address. This register is re-assigned to 32-bit 
Block Count and then SDMA may use auto CMD23.. 
32'h0: Stop Count 
32'h1: 1 block; 
32'h2: 2 block; 
32'hFFFF FFFF: 4G -1 block 


6.17.5.2.2 EMMC ВЕК SIZE 


Description: Block Size and Count 


ea ee eee ШЕШЕП 
Reserved 


SS SS aa eee 

Peset О ИШ ШИШИ И И И A И ИЕ ВЕ L8] 
Ж Ж ИЕА АЧ Eo И A СИ 
В 


Е О С SE SISISISISISISISISISISIS 


Field Name Bit Type | Reset | Description 
Value 
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BLK_SIZE [11:0] R/W 1270 Transfer blocks size. This register specifies the block size 
for block data transfers for CMD17, CMD18, CMD24, 
CMD25, and CMD53. 
0x0000: no data transfer 
0x0001: 1 byte 
0x0002: 2 bytes 
0x0200: 512 bytes 
0x0400: 1024 bytes (max) 


6.17.5.2.3 EMMC ARGUMENT 


Description: Argument 


 ШНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 


p ЕЕ 
| везе | о | о | о | о а јо о а CNN? оо ооо 
Ж ЕШ СЕ ЕС Е И ГИ ЕЕС СЗ В ЕЕ Е 8 

А | 


ARGUMENT [15:0] 


Е С ер еее 


Неја Мате Bit Type Reset Description 
Value 


ARGUMENT [31:0] 3270 Set command argument here 


6.17.5.24 EMMC_TR_MODE (В) 


Description: Transfer mode and command 
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0x000C Transfer mode and command (reset 0x0000_0003) TR_MODE 


Sale == = == == == = тн. 


см | см 
BO ЧЕ CR 
OT UN CMD TY см RESP TY 
CMD INDEX 
С РЕ Т on PE SEL 
CK FL 
H 


R/ 
Type үү 


НИНИН НЫНЫ 
Pe [в [м [з | пе | | по [Гэ [а | 7] 


BL 
а K | DM 
Reserved _ = CN | А_ 
= = T | EN 
EN 


Field Name Bit Type | Reset | Description 
Value 
BOOT_ACK [31] RW. Tho Set to indicate the host whether card will send boot ack 
1’b1: send boot ack 
1’b0: not send boot ack 
CMD_LINE_BOOT [30] RW 1'bO Set to begin drive low cmd line and waiting to receive 
boot data block 
1'b1: Drive cmd line low 
1’b0: not drive cmd line 


CMD INDEX [29:24] RAN Command index, set to the command number (СМОО-63, 
ACMDO-63) 


CMD TYPE [23:22] RW Commend type. There are three types of special 
commands, Suspend, Resume and Abort. These bits 
shall bet set to 00b for all other commands. 

00: Normal 
01/10: Reserved 
11: Abort 

DATA_PRE_SEL [21] R/W Data present select 
0: no data present 
1: data present 
This bit is setto 1 to indicate that data is present and shall 
be transferred using the DAT line. Itis set to 0 for the 
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following: 
1. Commands using only CMD line (e.g., CMD52) 


2. Commands with no data transfer but using busy 
signal on DAT[0] line (R1b or R5b, e.g., CMD38) 


3. Resume Command 


Command index check enable 

0: disable 

1: enable 

If this bit is set to 1, the HC shall check the index field in 
the Response to see if it has the same value as the 
command index. If it is not, it is reported as a Command 


Index Error. If this bit is set to 0, the Index field is not 
checked. 


Command CRC check enable 
0: disable 
1: enable 


If this bit is set to 1, the HC shall check the CRC field in 
the Response. If an error is detected, it is reported as a 
Command CRC Error. If this bit is set to 0, the CRC field 
is not checked. 


Sub Command Flag 
0: Main Command 
1: Sub Command 


RESP TYPE SEL [17:16] RAW 2ћ0 Response type select 
00: no response 
01: response length 136 
10: response length 48 
11: response length 48, check Busy after response 


ЕИ INT_DIS R/W 1hO Response Interrupt Disable 
0: Response Interrupt is enabled. 
1: Response Interrupt is disabled. 
Support response error check function to avoid overhead 
of response error check by Host Driver. Only R1 or R5 
can be checked. 
If Host Driver checks response error, sets this bit to 0 and 
waits Command Complete Interrupt and then checks the 
response register. 
If Host Controller checks response error, sets this bit to 1 
and sets Response Error Check Enable to 1, Command 
Complete Interrupt is disabled by this bit regardless of 
Command Complete Signal Enable. 


RESP ERR CHK EN RW Response Error Check Enable 
0: Response Error check is disabled 
1: Response Error check is enabled. 
Support response error check function to avoid overhead 
of response error check by Host driver. Only R1 or R5 
can be checked. 
If Host Driver check response error, this bit is set to 0 and 


№3 = 5ргеайтшт Communications, Inc., Confidential and Proprietary =_= 1651012330 — Communications, Inc., Confidential and Proprietary 1651 of 2330 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


КЕЗ SPREADTRUM | 5С9853ІЧА Device Specification 


Response Interrupt Disable is set to 0, 
If Host Controller checks response error, sets this bit to 1 
and sets Response Interrupt Disable to 1. Response Type 
А1/А5 selects either R1 or R5 response type. If an error 
is detected, Response Error Interrupt is generated in the 
Error Interrupt Status register. 

RESP_TYPE j Response Type R1/R5 
0: R1 (Memory) 
1: R5 (SDIO) 


When response error check is enabled, this bit selects 
either R1 or R5 response types. Two types of response 
checks are supported: R1 for memory and R5 for SDIO. 


Error Statues checked in R1 

Bit: 19/20/21/23/25/26/29/30/31 
Response Flags Checked in R5: 
Bit: 0/1/3/7 


MULT_BLK_SEL ' Multiple/single block select 
0: single block 
1: multiple blocks 


DATA_DIR_SEL | Data transfer direction select 
0: write (Host to Card) 
1: read (Card to Host) 


AUTO_CMD_EN : 1 Auto CMD enable 


00: disable 

01: Auto CMD12 Enable 

10: Auto CMD23 Enable 

11: Auto CMD auto select 

1: Auto CMD12 Enable: Multiple block transfers for 
memory require CMD12 to stop the transaction. When 
this bit is set to 1, the HC shall issue CMD12 
automatically when last block transfer is completed. The 
HD shall not set this bit to issue commands that do not 
require CMD12 to stop data transfer. 

2: Auto CMD23 Enable: 

When this bit field is set to 10b, the Host Controller issues 
a CMD23 automatically before issuing a command 
specified in the Command Register 

3: Auto CMD auto select. 

When this mode select, selection of auto CMD depends 
on setting of CMD23 Enable in the Host Ctrl 2 register 
which indicated whether card support CMD23. If CMD23 
Enable=1, auto CMD23 is used and if CMD23 Enable=0, 
auto CMD12 is used. Use of Auto CMD Auto Select is 
recommended rather than use of Auto CMD12 Enable or 
Auto CMD23 Enable. 


1h1 Block count enable 

(This design not support infinite mode, so it is always 1) 
1'h1 DMA enable 

(This design not support NO-DMA mode, so it is always 
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Note: For the register table which БИ numbers filled with different color are byte or па! word aligned registers. If word 
is same color, it is word aligned; if half word is same color, it is half word aligned; if byte is same color, it is byte 
aligned. The byte aligned register can be write used half word aligned or word aligned method; the half word aligned 
can be write used word aligned method. 


For register “ЕММС TR МОРЕ”, the bit [31:16] is half word aligned just as the Figure2-6 Command Register 
specification of “SD Host Controller Standard Specification version 4.10”, but there are another words shows it 
should be byte aligned, “Write to the upper byte of this register triggers SD command generation” 


When sending command while the data is inhibiting, software should just write the half word of bit[31:16] to start the 
command only transfer. 


6.17.5.2.5 EMMC RESPONSE 
Description: Response 0, 1, 2, 3, 4, 5, 6, and 7 


0x0010 Response 0 ~ 1 (reset 0x0000 0000) RESPO 1 
0x0014 Response 2 ~ 3 (reset 0x0000 0000) RESP2 3 
0x0018 Response 4 ~ 5 (reset 0x0000 0000) RESPA4 5 


0x001C Response 6 ~ 7 (reset 0х0000 0000) RESP6 7 


| Bi | зт | зо 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | t7 | 16 | 
RESPONSE [31:16] 
RESPONSE [63:48] 
RESPONSE [95:80] 
RESPONSE [127:112] 


м 
| Резе | о | о | о | о |о|ојо о {о | о (о {о ојојо о! 
EPS Е ИЕ ИП ППИ А И 
RESPONSE [15:0] 
RESPONSE [47:32] 
RESPONSE [79:64] 
RESPONSE [1 11:96] 


Field Name Bit Type Reset Description 
Value 


RESPONSE [127:0] 128780 The following table describes the mapping of command 
responses from the SD Bus to this register for each 
response type. In the table, R[] refers to a bit range within 
the response data as transmitted on the SD Bus, and 
REP[ | refers to a bit range within the Response register. 


6.17.5.2.6 EMMC_PRES_STATE 
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Description: Present State 


0x0024 Present State (reset Ox01F0 00Ғ0) PRES STATE 


Т 


CM 

D_ 

LIN 
E 


Reserved Reserved DAT ШМЕЗ 0 Reserved 


Type 


o= п ro] ю јаве 
o -— с стек | | | _____ 
Ж hee АЕ RT АЕН КАЕ ИКИ И 


RE | WR 
i^ E 
Name Reserved DAT. LINE7 4 
e e 
VE | VE 


| Туре | 


Field Name Bit Type | Reset | Description 
Value 


|. fera |ғо fano [Reseved || 


SUB CMD FLAG [28] ТО Зир Соттапа Над 
0: Main Command 
1: Sub Command 


је јо јтј | 
|. Bes PRO |29 [Reewed |2 | 


CMD LINE [24] 1h1 CMD line signal level. This status is used to check CMD 
line level to recover from errors, and for debugging. 


DAT LINE3 0 [23:20] ат” DAT [8:0] line signal level. This status is used to check 

DAT line level to recover from errors, and for debugging. 
This is especially useful in detecting the busy signal level 
from DAT [0]. 

[23]: for DAT[3] 

[22]: for DAT[2] 

[21]: for DAT[1] 

[20]: for DAT[0] 


[ өз [mo [ww 
READ ACTIVE 1'hO Read transfer active. This status is used for detecting 
completion of a read transfer. This bit is set to 1 for either 
of the following conditions: 
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1. After the end bit of the read command 


2. When writing a 1 to continue Request in the Block 
Gap Control register to restart a read transfer 


This bit is cleared to 0 for either of the following conditions: 


1. When the last data block as specified by block 
length is transferred to the system. 


2. When all valid data blocks have been transferred to 
the system and no current block transfers are being 
sent as a result of the Stop at Block Gap Request 
set to 1. A transfer complete interrupt is generated 
when this bit changes to 0. 

0: no valid data 


1: transferring data 
Write transfer active. This status indicates a write transfer 


is active. If this bit is 0, it means no valid write data exists 
in the HC. This bit is set in either of the following cases: 


1. After the end bit of the write command 


2. When writing a 1 to Continue Request in the Block 
Gap Control register to restart a write transfer 


This bit is cleared in either of the following cases: 


1. After getting the CRC status of the last data block 
as specified by the transfer count (Single or 
Multiple) 


After getting a CRC status of any block where data 
transmission is about to be stopped by a Stop at 
Block Gap Request. 


During a write transaction, a Block Gap Event interrupt is 
generated when this bit is changed to 0, as a result of the 
Stop at Block Gap Request being set. This status is useful 
for the HD in determining when to issue commands during 
write busy. 


0: no valid data 

1: transferring data 

DAT [7:4] line signal level. This status is used to check 
DAT line level to recover from errors, and for debugging. 
[7]: for DAT[7] 

[6]: for DAT[6] 

[5]: for DAT[5] 

[4]: for DAT[4] 


э [оры ИИ 


DAT_LINE_ACTIVE 


RPP 
B || 
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DAT line active. This bit indicates whether one of the DAT 
line on SD bus is in use. 


0: DAT line inactive 
1: DAT line active 


Command inhibit (DAT) 


This status bit is generated if either the DAT Line Active or 
the Read Transfer Active is 1. If this bit is 0, it indicates the 
HC can issue the next SD command. Commands with 
busy signal belong to Command Inhibit (DAT) (e.g., R1b, 
R5b type). Changing from 1 to 0 generates a Transfer 
Complete interrupt in the Normal Interrupt status register. 
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Note: The SD Host Driver can save registers in the range 
of 0x0000 ~ 0x000D for a suspend transaction after this bit 
has changed from 1 to 0. 

0: can issue command that uses the DAT line 

1: cannot issue command that uses the DAT line 


CMD_INH_CMD то Command inhibit (CMD) 
If this bit is O, it indicates the CMD line is not in use and 
the HC can issue a SD command using the CMD line. This 
bit is set immediately after the Command register (0x000F) 
is written. This bit is cleared when the command response 
is received. Even if the Command Inhibit (DAT) is set to 1, 
Commands using only the CMD line can be issued if this 
bit is 0. Changing from 1 to 0 generates a Command 
complete interrupt in the Normal Interrupt Status register. 
If the HC cannot issue the command because of a 
command conflict error or because of Command Not 
Issued By Auto CMD12 Error, this bit shall remain 1 and 
the Command Complete is not set. Status issuing Auto 
CMD12 is not read from this bit. 


6.17.5.2.7 EMMC HOST CTRL1 (B) 
Description: SD Host Control Register1 


0x0028 SD Host Control Register1 (reset 0х0000 0000) HOST CTRL1 


| и |з: | 30 | 29 ze | 27 | 25 | 25 | ze | 23 | 22 | 21 | 20 | to | 18 | 17 | ө] 


Е 


ЕЧ 


| ви | 15 | 4113 | 2 |ч | о See 


SD 

4B 
Reserved DMA_SEL | Rsv | М | Rsv 

Ор 


Туре R/W 


Ка е EM НО 


Field Name Bit Type | Reset | Description 
Value 
ена [no [шю 
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INT_AT_BLK_GAP [19] Interrupt at block gap. This bit is valid only in 4-bit 
mode of the SDIO card and selects a sample point in 
the interrupt cycle. Setting to 1 enables interrupt 
detection at the block gap for a multiple block 
transfer. If the SD card cannot signal an interrupt 
during a multiple block transfer, this bit should be set 
to 0. When the HD detects an SD card insertion, it 
shall set this bit according to the CCCR of the SDIO 
card. 
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RD_WAIT_CTRL [18] Read wait control. The read wait function is optional 
for SDIO cards. If the card supports read wait, set this 
bit to enable use of the read wait protocol to stop 
read data using DAT[2] line. Otherwise, the HC has 
to stop the SD clock to hold read data, which restricts 
commands generation. When the HD detects an SD 
card insertion, it shall set this bit according to the 
CCCR of the SDIO card. If the card does not support 
read wait, this bit shall never be set to 1 or DAT line 
conflict may occur. If this bit is set to 0, 
Suspend/Resume cannot be supported. 

0: disable read wait control 
1: enable read wait control 


[qms [m раја | 


SD8_MODE [5] R/W 1’bO SD8 bit mode 
Extended Data Transfer Width 
This bit controls 8-bit bus width mode for embedded 
device. Support of this function is indicated in 8-bit 
Support for Embedded Device in the Capabilities 
register. If a device supports 8-bit bus mode, this bit 
may be set to 1. If this bit is O, bus width is controller 
by Data Transfer Width in the Host Control 1 register. 
1: 8-bit Bus Width 
0: Bus Width is Selected by Data Transfer Width 


DMA SEL [4:3] DMA Select 
2'b00: SDMA is select 
2'b01: Reserved 
2'b10: АрМА2 is select 
2'b11: ADMA2/3 is select 


и [б [me ООО 


ЕЕ MODE [1] R/W 1'hO Data transfer width, SD1 or SD4. This bit selects the 
data width of the HC. The HD shall select it to match 
the data width of the SD card. 

0: 1-bit mode 
1: 4-bit mode 


6.17.5.2.8 EMMC СЕК CTRL (B) 


Description: SD Control Register2 


V0.3 Spreadtrum Communications, Inc., Confidential and Proprietary 1658 of 2330 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


КЕЗ SPREADTRUM | 5С9853ІЧА Device Specification 


0x002C SD Clock Control (reset 0x0800_0000) CLK_CTRL 


ЕШЕТЕТЕ 


Reserved 5 Reserved DATA TIMEOUT CNT 


Type 


Еп Бата ë ANING 
ЕЛЕЕЕНЕЛЕШЕЛЕНЕН|Е | | 


Freq div[7:0] Ered and 


Field Name Bit Туре | Reset | Description 
Value 


|____________зтаа јо СІН КЕННЕН 


HW_RST_CARD [27] R/W 1'b1 Hardware reset for card 
1: Normal work 
0: card reset , should be set back to 1 manually 


SW RST DAT [26] Software reset for DAT line. Only part of data circuit 
is reset. DMA circuit is also reset. The following 
registers and bits are cleared by this bit: 

e Buffer Data Port Register: 

= Buffer is cleared and initialized. 
Present State register: 

Buffer Read Enable 

Buffer Write Enable 

Read Transfer Active 

Write Transfer Active 

DAT Line Active 

Command Inhibit (DAT) 
Block Gap Control register: 
= Continue Request 
= Stop At Block Gap Request 
Normal Interrupt Status register 
= Buffer Read Ready 
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Buffer Write Ready 
Block Gap Event Transfer Complete 


SW_RST_CMD [25] WO 1hO Software reset for CMD line. Only part of command 
circuit is reset. The following registers and bits are 
cleared by this bit: 

e Present State register 
= J Command Inhibit (CMD) 

e Normal Interrupt Status register 
= Command Complete 

0: work 

1: reset 

SW_RST_ALL [24] WO 1'hO Software reset for all. This reset affects the entire HC 
except for the card detection circuit. Register bits of 
type ROC, RW, RW1C, RWAC are cleared to 0. 
During its initialization, the HD shall set this bit to 1 to 
reset the HC. The HC shall reset this bit to 0 when 
Capabilities registers are valid and the HD can read 
them. Additional use of Software Reset for All may 
not affect the value of the Capabilities registers. If this 
bit is set to 1, the SD card shall reset itself and must 
be reinitialized by the HD. 

0: work 
1: reset 


Г fa [ro то ја. | 


DATA TIMEOUT CNT [19:16] RAN 4'hO Data timeout counter value. This value determines 
the interval by which DAT line timeouts are detected. 
Refer to the Data Timeout Error in the Error Interrupt 
Status register for information on factors that dictate 
timeout generation. Timeout clock frequency will be 
generated by dividing the base clock TMCLK by this 
value. When setting this register, prevent inadvertent 
timeout events by clearing the Data Timeout Error 
Status Enable (in the Error Interrupt Status Enable 
register). 

0000: TMCLK * 2^(16) 
0001: TMCLK * 2^(17) 
1110: TMCLK * 2^(30) 
1111: TMCLK * 2^(31) 


Freq div[7:0] [15:8] R/W 8'h0 SDCLK/RCLK Frequency Select 
If Freq. div = 0:Base clk 
Freq div = 1:Base clk/2 
Freq div = 2:Base clk/4 
Freq div = 3:Base clk/6 
Freq div2 n:Base clk/(2*n) 


Freq div[9:8] [7:6] SDCLK/RCLK Frequency Select[9:8] 
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ЕИ ЕМ SD clock enable. The HC shall stop SDCLK when 
writing this bit to 0. SDCLK Frequency Select can be 
changed when this bit is 0. Then, the HC shall 
maintain the same clock frequency until SDCLK is 
stopped (stop at SDCLK = 0). If the HC detects the 
No Card state, this bit shall be cleared. 

0: disable 
1: enable 

INT_CLK_STABLE { Internal clock stable. This bit is set to 1 when SD 
clock is stable after writing to Internal Clock Enable in 
this register to 1. The SD Host Driver shall wait to set 
SD Clock Enable until this bit is 1.Note: This is useful 
when using PLL for a clock oscillator that requires 
setup time. 

0: not ready 
1: ready 


INT_CLK_EN R/W 1 Internal clock enable. This bit is set to 0 when the HD 
is not using the HC or the HC awaits a wakeup event. 
The HC should stop its internal clock to go to the very 
low power state. Still, registers shall be able to be 
read and written. Clock starts to oscillate when this bit 
is set to 1. When clock oscillation is stable, the HC 
shall set Internal Clock Stable in this register to 1. 
This bit shall not affect card detection. 

0: stop 

1: oscillate 

Note: 

It is recommended to set this bit to 0 before changing 
the clock source, and then set it to 1 after the 
changing is done. 

But changing the frequency divider need not to set 
this bit to O. 


6.17.5.2.9 EMMC INT ST (B) 


Description: Normal and error interrupt status 
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0x0030 Normal and error interrupt status (reset 0х0000_0000) INT_ST 


Reserved 


3 eS RR R/ мів |R | R LR | R | RI 
уре wc | wc WC — Би ка E ~ Ха С = 


рес е 
рр 


DM | Re 
Reserved Reserved А | | ser 
i NT | ved 


Е В/ 
ІЛЕ WC 


Read-only status, write 1 to clear status: register bits indicate status when read, a set bit indicating a event may be 
cleared by writing 1, Writing 0 has no effect 


Field Name Bit Type Reset | Description 
Value 


eapo me эше И 


АХ! ИРА ERR [28] 1’hO АХ! Bus Error 
0: no error 
1: error 
RESP_ERROR [27] Response Error 
0: no error 
1: error 


Note: 


= је је reme — — — — — — —] 


ADMA ERROR [25] R/WC | ВО ADMA Error 
0: no error 
1: error 

AUTO CMD12 ERR [24] ВАС | 180 Auto CMD12 error. This occurs when detecting that 
one of the bits in Auto CMD12 Error Status register 
has changed from 0 to 1. This bit is set to 1 also 
when Auto CMD12 is not executed due to the 
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previous command error. 
0: no error 


Data end bit error. This occurs when detecting 0 at 
the end bit position of read data which uses the DAT 
line or the end bit position of the CRC status. 


0: no error 
1: error 


Data CRC error. This occurs when detecting CRC 
error when transferring read data which uses the 
DAT line or when detecting the Write CRC Status 
having a value of other than “010”. 


0: no error 
1: error 


DATA_TIMEOUT_ERR ' Data timeout error. This occurs when detecting one 
of the following timeout conditions. 
Busy Timeout for Rib, R5b type 
Busy Timeout after Write CRC status 
Write CRC status Timeout 
Read Data Timeout 
0: no error 
1: timeout 


CMD_IND_ERR І Command index error. This occurs if а Command 
Index error occurs in the Command Response. 


0: no error 
1: error 


CMD END BIT ERR í Command end bit error. This occurs when detecting 
that the end bit of a command response is 0. 
0: no error 
1: end bit error generated 


CMD_CRC_ERROR ј Command CRC error. Command CRC Error is 
generated in two cases. 

1. Ifa response is returned and the Command 
Timeout Error is set to 0, this bit is set to 1 
when detecting a CRC error in the command 
response 
The HC detects a CMD line conflict by 
monitoring the CMD line when a command is 
issued. If the HC drives the CMD line to 1 
level, but detects 0 levels on the CMD line at 
the next SDCLK edge, then the HC shall abort 
the command (stop driving CMD line) and set 
this bit to 1. The Command Timeout Error 
shall also be set to 1 to distinguish CMD line 
conflict. 

0: no error 


1: CRC error generated 


Command timeout error. This occurs only if the no 
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response is returned within 64 SDCLK cycles from 
the end bit of the command. If the HC detects a CMD 
line conflict, in which case Command CRC Error 
shall also be set. This bit shall be set without waiting 
for 64 SDCLK cycles because the command will be 
aborted by the HC. 
0: no error 
1: timeout 

ERR_INT [15] Error Interrupt 
If any of the bits in the Error Interrpt Status register 
are set, then this bit is set. Therefore the Host Driver 
can efficiently test for an error by checking this bit 
first. This bit is read only. 
0: no error 
1: error 


ERE EL ML NL с --- 


CARD INT 1hO Card interrupts. Writing this bit to 1 does not clear 
this bit. It is cleared by resetting the SD card interrupt 
factor. In 1-bit mode, the HC shall detect the Card 
Interrupt without SD Clock to support wakeup. In 4- 
bit mode, the card interrupt signal is sampled during 
the interrupt cycle, so there are some sample delays 
between the interrupt signal from the card and the 
interrupt to the Host system. When this status has 
been set and the HD needs to start this interrupt 
service, Card Interrupt Status Enable in the Normal 
Interrupt Status register shall be set to 0 in order to 
clear the card interrupt statuses latched in the HC 
and stop driving the Host System. After completion of 
the card interrupt service (the reset factor in the SD 
card and the interrupt signal may not be asserted), 
set Card Interrupt Status Enable to 1 and start 
sampling the interrupt signal again. 

0: no card interrupt 
1: card interrupt generated 


Т [s [m [mee 


ЕЕ INT 1hO DMA interrupt. This status is set if the HC detects the 
Host DMA Interrupt. 
0: no DMA interrupt 
1: DMA interrupt generated 


и pe qe mee 0000 — 


TR река [1] 1'hO Transfer complete. This bit is set when a read/write 
transaction is completed. 
Read Transaction: This bit is set at the falling edge of 
Read Transfer Active Status. There are two cases in 
which the Interrupt is generated. The first is when a 
data transfer is completed as specified by data 
length (after the last data has been read to the Host 
System). The second is when data has stopped at 
the block gap and completed the data transfer by 
setting the Stop at Block Gap Request in the Block 
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CMD_COMPLETE 


6.17.5.2.10 EMMC_INT_ST_EN (B) 


Description: Normal and error interrupt status enable 
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Gap Control register (after valid data has been read 
to the Host System). 


Write Transaction: This bit is set at the falling edge of 
the DAT Line Active Status. There are two cases in 
which the Interrupt is generated. The first is when the 
last data is written to the card as specified by data 
length and Busy signal is released. The second is 
when data transfers are stopped at the block gap by 
setting Stop at Block Gap Request in the Block Gap 
Control register and data transfers completed (after 
valid data is written to the SD card and the busy 
signal is released). 


Note: Transfer Complete has higher priority than 
Data Timeout Error. If both bits are set to 1, the data 
transfer can be considered complete. 

0: no data transfer complete 


1: data transfer complete 


Command complete. This bit is set when getting the 
end bit of the command response (except auto 
CMD12 and auto CMD23). 


Note: Command Timeout Error has higher priority 
than Command Complete. If both are set to 1, it can 
be considered that the response was not received 
correctly. 

0: no command complete 


1: command complete 
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0x0034 Normal and error interrupt status enable (reset 0х0000 0000) INT_ST_EN 


Reserved 


Type RO 


КС СС о e 
AE en ЕНЕ ЕР Я 


Reserved Reserved 


ын ана CD 


Value 
НН СЕТ јео [m [meme _ 
је [mo [me в 
а [mo [me |Rewé ——— 
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CMD_TIMEOUT_ERR_EN [16] [RW | tho | Command timeout error status enable 


ево [ne aes ___ ——— 
вае а в 
СИИ СЕ СИИ СТЕСТ 


а јо [se анн 
р e [m ee 
Гомо сомот је |вм [ro | comard compere sansene — | 


6.17.5.2.11 EMMC INT. SIG EN (B) 


Description: Normal and error interrupt signal enable 


0x0038 Normal and error interrupt signal enable (reset 0х0000 0000) INT SIG EN 


5 


Reserved 


Type RO 


= ee «repe o | 
EIESESESEREIERESESESESERERERERER 


Reserved Reserved 


МОНИ с ник ВН ЕН 


Field Name Bit Type | Reset | Description 
Value 
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6.17.5.2.12 EMMC_HOST_CTRL2 (В) 


Description: Host controller 2 and Auto CMD12 error status 
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0x003C SD Host Control2 (reset 0x1000_0000) HOST_CTRL2 
Reserved E ЊЕ Reserved UHS_MODE 


Type R/W R/W 


ape s Ee e eee сл сс eere 
ШЕТ” I + з з > 


АСМ АСМ | АСМ 
DI = DC DT 
Name Reserved Reserved ND. ) вс | OE 
ERR ERR RR 


ош = га OLODO 
о —— —— t3 Бе 


Field Name Bit Type Reset Description 
Value 


64 BIT ADDR EN [29] R/W 1'bO The system address is 32 bit or 64 bits 
0: 32 bit address 
1: 64 bit address 


HOST VER 4 EN [28] [во [ты | This design is host version 4 


CMD23_ENABLE [27] R/W 1'bO CMD23 Enable 
This bit is used to select Auto CMD23 or Auto CMD12 for ADMA3 
data transfer. Refer to Auto CMD Enable in the Transfer Mode 
Register 
0: AutoCMD auto select CMD12 
1: AutoCMD auto select CMD23 


ADMA2 LEN MODE [26] R/W 150 The ADMA? length mode is 26 bit or 16bit 
0: 16 bit data length mode 
1: 26 bit data length mode 


UHS MODE [18:16] UHS Mode Select 
This field is used to select one of UHS-I mode and effective when 
1.8V Signaling Enable is set to 1. 
If Preset Value Enable in the 50 CTRL3 register is set to 1, Host 
controller sets SDCLK Frequency Select, Clock Generator Select in 
the Clock Control register according to Preset Value registers. In 
this case, one of preset value registers is selected by this field. Host 
Driver needs to reset SD Clock Enable before changing this field to 
avoid generating clock glitch. After setting this field, Host Driver sets 
SD Clock Enable again. 
3'b000: SDR12 
3'b001: SDR25 
3'b010: SDR50 
3'b011: SDR104 
3'b100: DDR50 
3'b101: HS200 
3'b110: HS400 
3'b111: HS401 (EMMC5.1) HS400 mode 


CMD МОТ 155 ERR CNN NECS Command not issued error. Setting this bit to 1 means 
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CMD_wo_DAT is not executed due to an Auto CMD12 error ([4:1]) 
in this register. 


0: no error 
1: not issued 


ACMD_IDX_ERR | Auto CMD index error. This occurs if the Command Index error 
occurs in response to a command. 
0: no error 
1: error 


ACMD_END_BIT_ERR | Auto CMD end bit error. This occurs when detecting that the end bit 
of command response is 0. 


0: no error 


1: end bit error generated 


ACMD_CRC_ERR 4 Auto CMD CRC error. This occurs when detecting a CRC error in 
the command response. 
0: no error 
1: CRC error generated 


ACMD TIMEOUT ERR { Auto CMD timeout error. This occurs if the no response is returned 
within 64 SDCLK cycles from the end bit of the command. If this bit 
is set to 1, the other error status bits ([4:2]) are meaningless. 


0: no error 
1: timeout 


ACMD12_NOT_EXEC | Auto CMD12 Not Executed 


If memory multiple block data transfer is not started due to 
command error. This bit is not set because it is not necessary to 
issue auto cmd12. Setting this bit to 1 means the Host Controller 
cannot issue auto cmd12 to stop memory multiple block data 
transfer due to some error. If this bit is set to 1. Other error status 
bits are meaningless. 


6.17.5.2.13 EMMC САР1 


Description: Capabilities 


0x0040 Capabilities (reset Ox1E6D 0080) CAP1 


ен | ЕЧ анна Еи е ч ан о ТЕ 


ASY SUS | SDM Mp: Res | ADM | 8BIT MAX BLK S 
Name SLOT TYPE | NC. V18 \30 V33 PR|AS PEE | eve A2_ | _SU IZE 
INT ES UP D d SUP Р 


_V3 _V4 
| ғо | 
КЕРА БИЕ о 


ЕЗ ЕС ЧЕ ОП ЕСШЕ ОЕ ЖЕЗ МЕ CERT a В 


BASE_CLK_FRQ 2 TIMEOUT CLK ЕВО 


[о № ос И 
| зе | о | о | о | о | о | о | о | гр“ EE o o jo | о | о | о! 


Field Name Bit Type Reset Description 
Value 
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SLOT_TYPE [31:30] 2'500 Slot Type 
2'b00: Removable Card Slot 
АЗУМС INT [29] 1'bO Asynchronous Interrupt Support 
1'bO:Asynchronous Interrupt Not Supported 
64BIT ADD SUP V3 [28] 64 bit System Bus Support 
1'bO 64 bit System Bus Support 
64BIT ADD SUP V4 [27] 64 bit System Bus Support 
1'bO 64 bit System Bus Support 


[26] Ш Voltage support 1.8 V. 
| М 
| 2] 


0: 1.8 V not supported 
1: 1.8 V supported 


Voltage support 3.0 V. 
0: 3.0 V not supported 
1: 3.0 V supported 


ТО Voltage support 3.3 М. 
0: 3.3 V not supported 
1: 3.3 V supported 


Suspend/resume support. This bit indicates whether the HC 
supports Suspend/Resume function. If this bit is 0, the Suspend and 
Resume mechanism is not supported and the HD shall not issue 
either Suspend/Resume command. 


0: not supported 
1: supported 


SUSP RES 


DMA support. This bit indicates whether the HC is capable of using 
DMA to transfer data between system memory and the HC directly. 


0: DMA not supported 
1: DMA supported 
High speed support. This bit indicates whether the HC and the Host 


System support High Speed mode and they can supply SD Clock 
frequency from 25 MHz to 50 MHz 


0: high speed not supported 


HIGH SPEED [21] 
1: high speed supported 


ADMA2 SUPPORT [19] 161 ADMA2 Support 
ТБО: ADMA2 is not supported 
151: ADMA2 is supported 
8BIT_SUP [18] 161 8-bit Support for Device 
1’b1: 8-bit Bus Width Supported 


MAX_BLK_SIZE [17:16] 2'h01 This value indicates the maximum block size that the HD can read 
and write to the buffer in the HC. The buffer shall transfer this block 
size without wait cycles. 

00: 512 bytes 

01: 1024 bytes 
10: 2048 bytes 
11: 4096 bytes 

BASE CLK FRQ [15:8] This value indicates the base (maximum) clock frequency for the 
SD clock. The unit is MHz If the real frequency is 16.5 MHz, a larger 
value shall be set, i.e., 010001b (17 MHz) because the HD uses this 
value to calculate the clock divider value and it shall not exceed the 
upper limit of the SD clock frequency. The supported range is 10 to 
63 MHz If these bits are all 0, the Host System has to get 
information via another method. 

0: get information via another method (Registry Entry) 
1:1 MHz 
2:2 MHz 
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TIMEOUT CLK UNIT [7] УЋИ This bit shows the unit of base clock frequency used to detect Data 
Timeout Error. 


= СИ ЕС СИ 


ТІМЕООТ СЕК FRQ : бо This bit shows the base clock frequency used to detect Data 
Timeout Error. 


0: get information via another method 
1:1 MHz 
2: 2 MHz 


63: 63 MHz 


6.17.5.2.14 EMMC_CAP2 


Description: Capabilities 2 
0x0044 Capabilities 2(reset 0х0800_0007) CAP2 


Reserved _ Reserved 


m" 
Name Reserved оф 
E С EB 


| Type | 


== JENNNENENENEEENENERERESENER (|| 


Value 
[v [mum [m m ре 
от [e ре [м рев 
|____________| ва [e me аа 


DDR50 SUP [2] 161 DDR50 Support 

1’b0: DDR50 is Supported 
SDR104_SUP [1] 161 SDR104 Support 

1’b0 : SDR104 is Supported 
SDR50_SUP 161 50850 Support 

1’b0: 50650 is Supported 


6.17.5.2.15 EMMC_FRC_EVT 


Description: Force event register 
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0x0050 Force event register(reset 0x0000_0000) FRC_EVT 


= [э Е Е Гаа ео Е ЕЕ ВЕ ВЕ Е СЕ ЕС СС е 


Reserved 


Value 
орао [m m mem] 
[mcemaem em [л [wo ре Џими | 
_ er [e [m ОИ 
тите [um је [me ревиите _ 
[mee m [ue [wo [о [обеим | 
је me [m реч 
[коюп сортко [юш [wo [me Јавен | 
[mesmo omo еп [wo [me Јавен | 
селово Га ре [то ЕСІТТІГІС КТІ. | 
тосе а [№ [то Јавете | 
[meson . [ш [wo [то Јавете | 
киот [мо me Џибони ИИ 
ет [| wo ре  [reemenetemmes tme onmo | 
_ iss [me [s [ee 71 
[memes ______|п [то [me | Foo voter бита No kav By Avo onore | 
= Te јео реч 
[mceraeo ao је [о | по [обеими | 
[ено вилно [m [wo [me [юрелер | 
[merae oe C A A | 
meer eur [m [мо [то | кебитањортешмеи | 


FRC EVT ACMD NEXEC МО ТО Force Event for Auto CMD 12 Not Executed 
1: Interrupt is generated 
0: No Interrupt 
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6.17.5.2.16 EMMC_ADMA_ERR 


Description: ADMA Error State register 


0x0054 ADMA Error State ( 0x0000_0000) ADMA_ERR_STS 
_- | [о | » Га е Ге [= |» Ге је а Га је Ге Тее 


Туре 


^" “ [| - - ~ ~ -__-_- _ “оо 
ПЕСБПЕЗЕСЕ ЖЕНІС RES ИЕШЕ АЕ ЕЕ ПЕ ШЕ 


| йа | 


EM. p | Ма 
| eset — —— — — Мм 


Field Name Bit Type Reset Description 
Value 


BRESP ERR [19:18] 20 If BRESP = SLVERR or DECERR, then BRESP ERR is 
occurred, and this register will indicted the type of Error. 
00: OKAY 
01: EXOKAY 
10: SLVERR 
11: DECERR 


RRESP ERR [17:16] If RRESP = SLVERR or DECERR, then RRESP ERR is 
occurred, and this register will indicted the type of Error. 
00: OKAY 
01: EXOKAY 
10: SLVERR 
11: DECERR 


— AJ ADMA Length Mismatch Error 

1: Error 

0: No Error 

This error occurs in the following 2 cases: 
While Block Count Enable being set, the total data 
length specified by the Descriptor table is different 
from that specified by the Block Count and Block 
Length 
Total data length cannot be divided by the block 
length. 


ADMA ERR STATE [1:0] ADMA Error State 
This field indicates the state of ADMA when error is occurred 
during ADMA data transfer. 
2'b00: ST STOP (Stop DMA), Points next of the error 
descriptor. 
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2101: ST_FDS (Fetch Descriptor), Points the error descriptor 
2'b10: Reserved 


2'b11: ST ТЕК (Transfer Data), Points the next of the error 
descriptor 


6.17.5.2.17 EMMC ADMA2 ADDR L 


Description: ADMA2 System Address Low registers 


0x0058 ADMA2 System Address Low ( 0x0000 0000) ADMA2 ADDR L 


31-0 
Мате ADMA2_ADDR_L[31:0] 
Type R/W 


resa | о | о | о | о | о | о | о | о | о | о | о | о № мм о | ој 


Field Мате Bit Type Reset Description 
Value 


ADMA2_ADDR_L [31:0] R/W 32’h0 ADMA2 System Address 

Host Driver shall program Descriptor Table on 32-bit boundary 

and set 32-bit boundary address to this register. ADMA2/3 

ignores lower 2-bit of this register and assumes it to бе 00Ь. 
SDMA 

DMA use this register to indicate System Address of data 

location instead of using SDMA System Address register, 
ADMA2 

This register holds byte address of executing command of the 

Descriptor table. At the start of ADMA2, the Host Driver shall set 

start address of the Descriptor table. 

3 ADMA3 

This register is set by ADMAS. Host Driver is not necessary to 

set this register. 


6.17.5.2.18 EMMC ADMA2 ADDR H 


Description: ADMA2 System Address High registers 


0х005С ADMA2 System Address High ( 0х0000 0000) ADMA2_ADDR_H 
ADMA2_ADDR_H[31:0] 


Type R/W 


кеч“ о | > | о | о | о | о | о | о|о|о|ој|о|о [о] 


Field Name Bit Type Reset Description 
Value 


ADMA2_ADDR_H [31:0] 320 See EMMC_ADMA2_ADDR_L 


6.17.5.2.19 EMMC_ADMA3_ADDR_L 


Description: ADMA3 System Address Low registers 
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0x0078 ADMA3 System Address Low( 0x0000_0000) 


Bit 31~0 
Name ADMA3_ADDR_L[31:0] 


Type 


E С С ерее 


Field Мате Bit Type Reset Description 
Value 


ADMA3_ADDR_L [31:0] R/W 320 ADMAS Integrated Descriptor Address 
The start address of Integrated DMA Descriptor is set to this 
register. Writing to a specific address starts ADMA3. 
Host Driver shall program Descriptor Table on 32-bit boundary. 
ADMAS3 ignores lower 2-bit of this register and assumes it to be 
00b. writing to 07Bh starts ADMA3 data transfer. 


6.17.5.2.20 EMMC ADMAS3 ADDR H 


Description: ADMA3 System Address High registers 
0x007C ADMA3 System Address High( 0x0000 0000) ADMA3 ADDR H 
Bit 3150 
Name ADMA3_ADDR_H[31:0] 


Type 


ЕХІНИННЕНИИКИННЕНЕЛЕРИНЕНЕНКЕЕНЕНЕН 


Field Name Bit Type Reset Description 
Value 


ADMA3_ADDR_H [31:0] 320 See ADMA3_ADDR_L 


6.17.5.2.21 EMMC_HOST_VER 


Description: Host version number 


ОХООЕС version number (reset 0x0004 0000) HOST_VER 
[ et ја | е | го | ze | 27 | ze | 25 | ија | 22 | 2л | zo | еј ve | 7 | 16 | 


Туре 


EE | о | || о | о | о 


НЕСЕ REESE И ЕИ Е АЗ АЕ ЕЕЕ АТ СЕЕ ИЕ И ШЫ 


SLT 
МТ 


Мате Reserved 


Type 


D а Га а Го [о [о [а [в [о [о [о [о [| 
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аг. EM 


HOST_VER [23:16] 8пћо This status indicates the Host Controller Spec Version. The upper 

and lower 4 bits indicate the version. 
00: SD Host Specification version 1.0 
01 SD Host Specification Version 2.0 
02 SD Host Specification Version 3.0 
03 SD Host Specification Version 4.0 
04 SD Host Specification Version 4.1 
Others: reserved 


SLT1_INT |i [во |то | One slot, it is equal to the int_to_arm 


6.17.5.2.22 EMMC_DLL_CFG 
Description: EMMC PHY DLL CFG registers 


0x0200 ЕММС PHY DLL CFG ( 0x0000_0000) DLL_CFG 
ШО ЕТ 


Reserved 


Type RO R/W | ВА R/W R/W | R/W 


Reset 


а н ао еә 


DLL_INIT DLL_CPST_THRES DLL_PHA_INTERVAL 


нн 


а С С репе ере ето KELIEN 


Field Name Bit Type Reset Description 
Value 


CLKDATSMP_SEL [29] R/W 1'hO Clock data sample select 
0: internal clock to sample data. 
1: PAD loopback clock to sample data 
CLKCMDSMP SEL [28] R/W О Clock command sample select 
0: Internal clock to sample command 
1: PAD loopback clock to sample command 
DLL_RDNEG_CPST_EN [27] R/W 1'hO Read negedge delay delay cell select 
0:use user defined value from CLKNEGRD DLY VAL 
1:use dll generated value which referenced form 
CLKNEGRD DLY VAL 
DLL RDPOS CPST EN [26] R/W "О Read posedge delay delay cell select 
0:use user defined value from CLKPOSRD_DLY_VAL 
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1:use dll generated value which referenced form 
CLKPOSRD_DLY_VAL 


DLL_RDCMD_CPST_EN [25] R/W 1'hO Read cmd delay delay cell select 
0:use user defined value from CLKCMDRD DLY VAL 
1:use dll generated value which referenced form 
CLKCMDRD DLY VAL 

DLL DATWR CPST EN [24] R/W О write delay delay cell select 
0:use user defined value from CLKDATWR_DLY_VAL 
1:use dll generated value which referenced form 
CLKDATWR_DLY_VAL 

DLL_CLK_SEL [22] R/W О DLL Clock source selection 
0: Select 1x clock 
1: Select 2x clock 

DLL_EN [21] R/W 1’hO DLL enable signal 
0:DLL disable 
1:DLL enable 


DLL_CLR [20] R/W О DLL clear signal 

1:clear DLL 
DLL_AUTO_CLR_EN [19] Don’t support in this version 
DLL_CPST_EN [18] DLL output delay value enable 


DLL_CPST_START [17] R/W О DLL start enable signal,this bit should be write to 1700 when it is 
enabled to 1’b1 


DLL_SEARCH_MODE [16] R/W 1’hO DLL search mode: 
0: search 0,then search 1,then lock 
1: search lock point directly 

DLL_INIT [15:8] R/W 8'hO DLL count initial value,DLL use it as the initial value to count the 
delay value. 

DLL CPST THRESHOLD [7:4] R/W 4'hO DLL change threshold value,DLL update rd/wr/cmd delay line 
value if the DLL count delta bigger then 
DLL CPST THRESHOLD 


DLL | — -%З INTERVAL [2:0] m p DLL phase interval , DLL use it as the interval of phase 1 and 
phase2 


DLL ,Delay Locked Loop, it can compensate the drift delay over voltage or temperate automatically 
When clk frequency >=100Mhz,|It is recommend that to enable the DLL. 
The DLL enable sequence is 


1. DLL INIT = 0х0с; DLL. SEARCH. MODE = 0х1; 
2. DLL EN = 0х1; 

3. Wait DLL_LOCKED = 1’b1; 

4. Set DLL_CPST_EN= 0x1, 


If itis SDR mode, set DLL DATWR CPST EN, DLL RDCMD CPST EN, DLL RDPOS CPST EN = 151; 


If itis DDR mode,set DLL DATWR CPST EN, DLL RDCMD CPST EN, DLL RDPOS CPST EN ри RDNEG СРТ EN = 
1’b1; 


6.17.5.2.23 EMMC_DLL_DLY 
Description: EMMC PHY DLL DLY registers 
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0x0204 EMMC PHY DLL DLY ( 0х0000 0000) DLL_DLY 
[в Гә а Га Га = Га Га [9 [8 [т По] 
Мате CLKNEGRD_DLY_VAL CLKPOSRD_DLY_VAL 


Type 


R/W R/W 
ма | оо ета а [о [а ye 
"реререрт Ге ЖГ БЕЛИ И ПШ ЕСУ НГЕ Ге 


Мате CLKCMDRD_DLY_VAL CLKDATWR_DLY_VAL 


СТЕКИКИКИКИКИКИКИКИКИКАКИКИКЕ у КИ 


CLKNEGRD_DLY_ VAL Clock Read Data Negedge Delay Value 
Based Phase is same as PHY Clock 
Refer to description of CLKDATWR_DLY_VAL 


CLKPOSRD_DLY_VAL Я j Clock Read Data Posedge Delay Value 
Based Phase is same as PHY Clock 
Refer to description of CLKDATWR DLY VAL 


CLKCMDRD DLY VAL : і Clock Read Command Line Delay Value 
Based Phase is same as PHY Clock 
Refer to description of CLKDATWR DLY VAL 


CLKDATWR DLY VAL : | Clock Data Write Line Delay Value 
Based Phase is invert of PHY Clock 
When DLL_DATWR_CPST_EN is enable, 
This register is act as proportion of DLL clock cycle. 
E.g.(when DLL_DATWR _CPST_EN==1) 
If CLKDATWR _DLY_ VAL --'h40, it means delay ‘h40/’h100 = 
1/4 cycle. 
If CLKDATWR DLY VAL =="ћ80, it means delay ‘h80/’h100F = 
1/2 cycle. 


6.17.5.2.24 EMMC_DLL_DLY_OFFSET 
Description: EMMC PHY DLL Offset Read registers 
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0x0208 EMMC PHY DLL DLY Offset ( 0x0000_0000) DLL_DLY_OFFSET 


Reserved “7 CLKNEGRD_DLY_OFFSET Reserved Ја CLKPOSRD_DLY_OFFSET 


Reserved CLKCMDRD_DLY_OFFSET Reserved _ CLKDATWR_DLY_OFFSET 


Field Name Bit Type Reset Description 
Value 
CLKNEGRD_DLY_INV [29] Clock Read Data Negedge Delay Invert 


НИ [m pm ры OOO 
ен о ры LL 
ЕЕ СЕН [e me ры LLL 


CLKDATWR_DLY_OFFSET [4:0] R/W 50 Data Write Delay offset. The highest bit indicates if it is add ог 
sub. 
OFFSET [4]=0: CLKDATWR_DLY_VAL + OFFSET [3:0] 
OFFSET [4]=1: CLKDATWR_DLY_VAL – OFFSET [3:0]. 
If DLL DATWR _CPST_EN==1, the offset is added after the 
proportion. 
E.g. If 
Clock cycle (СУС)== 5ns 
CLKDATWR DLY VAL (VAL) =="ћ40, 
CLKDATWR DLY OFFSET (OFSET) -- 'h6, 
DLL CNT(CNT) == ‘h20 
it means delay: 
(VAL/'h100)*CYC + (CYC * OFSET)/ CN = 
('h40/'h100)*5ns + (5ns * 'h6) / 'h20 =2.2ns 
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6.17.5.2.25 EMMC_DLL_STSO 
Description: EMMC PHY DLL 5150 registers 


0x0210 EMMC PHY DLL STS ( 0х0000 0000) DLL_STSO 


Name Reserved 


ESE а ШЕ ШЕШЕ ШЕШСЕ НЕ 
ЕСЕ ЕЛЕСТЕР ЕЕ ЕСІ ШЕ: 
Reserved DLL_ST 

ы,” мыс 
= _ ЖЕШКЕН о | | с о | о", | о | о 


Мајџе 
|_____________ ап [e [we СЕН 
шљиве ш је me ранет | 
[cps ре ре КІН ветелимшишему | 
ре | Ја е Чај заниша _____ | шге DLL software should wait this value to b! | use DLL ,software should wait this value to 1'b1 


DLL_ERROR [17] If use DLL , soft ware should wait DLL LOCKED to 1'b1 and at 
that time this bit is 1'bO 


DLL | | b cPsT sT = ST | п6] јао | rno | Reserved for vender asicony ___________| | Reserved for vender asic ony = for vender asic only 

— 2 $Q тео 
[mrs [mm о [о Гана оона 
рот ra [m se рими 


6.17.5.2.26 EMMC DLL STS1 
Description: EMMC PHY DLL 5151 registers 


0x0214 EMMC PHY DLL STS ( 0х0000 0000) DLL_STS1 
ін ја | зо | го | 22 | 7 | 5 | 5 | | 2 
CLKNEGRD_DLY_CNT CLKPOSRD_DLY_CNT 


Type 


Field Name Bit Type Reset Description 
Value 
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CLKNEGRD_DLY_CNT [31:24] |Ro |в | Reserved for vender asic only 
CLKPOSRD_DLY_CNT [23:16] | во вю | Reserved for vender asic only 


CLKCMDRD_DLY_CNT [15:8] | во [ао | Reserved for vender asic only 
CLKDATWR_DLY_CNT [7:0] |Ro |в | Reserved for vender asic only 


6.17.5.2.27 EMMC_RAM_ADDR_BUF_L 


Description: EMMC Buffer Processing System Low address 


0x0220 EMMC Buffer Process System Low Addr ( 0х0000 0000) RAM_ADDR_BUF_L 
sw |_____________-=- _____________ 
RAM ADDR BUF L[31:0] 


Type 


ЕСЛЕНЕЛЕНЕНЕЛЕНЕНЕНЕНЕНЕГЕ (UN io] | 


Field Name Bit Type Reset Description 
Value 
RAM ADDR BUF L [31:0] 320 Buffer Processing System address. 
This register indicates the processing system address. 


Note: When Error Occurred, the Controller will stop work immediately, and all the FSM will reset.. Software may use these four register to find the error 
position and continue the next transfer. 


For controller, the BUFFER transfer and IO transfer data may not synchronized. When write, the BUFFER is filled first, then IO is following; when read, 
the 10 is work first, and BUFFER is following. In addition, the controller has 2 ping-pong buffer inside, that means, when write, the BUFFER may 
preceding two blocks than IO; when read the IO may preceding two blocks than BUFFER. These issued should be considered when software fix the 
error position. 


WRITE: 


The EMMC_RAM_ADDR_IO and EMMC ВІК ONT IO is the actually write block to Flash. Software may use this address to do next transition start 
address. 


E.g. When an error occurred, these register value are: 

EMMC RAM ADDR 10 = 32'h8000 0600 

EMMC ВЕК CNT IO =32ћ3 

That means, there are 3 blocks has been written to flash. The next ram address to write to flash (through IO) is 32118000 0600. 


Meanwhile, the following two registers are just for reference. 
EMMC RAM ADDR BUF = 32'h8000 0A00 
EMMC ВЕК СМТ BUF = 32'ћ5 


That means, the interior buffer has get 5 blocks data through DMA, but not means all of them are write to flash. And the next ram address to get data is 
32'h8000 0А00. The address has an exception, when the ADMA ERR STATE = 2’b01, the ADMA2 is in Fetch State, the actually next address is not 
this value, it just indicate the ideal increased next address. 


READ: 


The ЕММС RAM ADDR BUF and EMMC ВЕК СМТ BUF is the actually read block to Interior RAM. Software may use this address to do next 
transition start address (with exception) 


E.g. When an error occurred, these register value are: 
ЕММС RAM ADDR BUF = 328000 0800 
ЕММС ВЕК CNT BUF  -32'h4 


That means, there are 4 blocks has been written to flash. The next ram address to read from internal buffer (original source are flash) is 
32'h8000 0800. The address has an exception, when the ADMA ERR STATE = 2’b01, the АРМА? is in Fetch State, the actually next address is not 
this value, it just indicate the ideal increased next address. Software should trace the actually next address based on the ADMA2 descriptors. 


Meanwhile, the following two registers are just for reference. 
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EMMC_RAM_ADDR_IO = 3270 
ЕММС ВЕК СМТ IO =32’h6 


That means, the interior buffer has get 6 blocks data from flash (through IO), but not means all of them are saved on interior RAM. And the ram 
address is 327 10 means it is invalid, because the data is just store on buffer, апа where to save is not know (either increased for block count step, or 
changed to other address). 


6.17.5.2.28 EMMC RAM ADDR BUF H 
Description: EMMC Buffer Processing System High address 


0x0224 EMMC Buffer Process System High Addr ( 0х0000 0000) RAM ADDR BUF H 
ГТ ОИ 
RAM ADDR BUF H[81:0] 


Type 


eee | о | о | о | о | о | опоре [оо [| ој Рм 9j о | ој 


Неја Мате Bit Type Reset Description 
Value 


RAM_ADDR_BUF_H [31:0] | во | 320 See RAM_ADDR_BUF_L 


6.17.5.2.29 EMMC_BLK_CNT_BUF 
Description: EMMC Buffer Processing Block Count 


0x0228 ЕММС Buffer Processing Block Count ( 0х0000 0000) BLK_CNT_BUF 
| „ E 
ВЕК СМТ ВЏЕ 


Туре 


| зен | о | о | о | ARN | ој ој ој ој ој о|о| о [о] 


Field Name Bit Type Reset Description 
Value 
BLK_CNT_BUF [31:0] 320 Buffer Processing Block Count. 
This register indicates the processing Block Count. 


6.17.5.2.30 ЕММС ВЕК СМТ IO 


Description: EMMC IO Processing Block Count 


0x022C EMMC IO Processing Block Count ( 0x0000_0000) BLK СМТ IO 
[ШЕГШ UE] 


ВЕК ONT IO 


Type 


| мен | о | о | о | о | о | о | ој ој ој о|о|о|ој|о|о ој 


Field Name Bit Type Reset Description 
Value 
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ВЕК CNT IO [31:0] 32'h0 Ю Processing Block Count. 
This register indicates the processing Block Count. 


6.17.5.2.31 EMMC_ADMA2_ADDR_ING_L 


Description: EMMC Processing ADMA2 Low address 


0x0240 EMNC Processing ADMA2 Low Address ( 0х0000 0000) ADMA2_ADDR_ING_L 
Е eere 
ADMA2. ADDR ING Ц81:0ј 


Type 


| мен | о | о | о | о | о | о оо [оо | o CON v oJ ој 


Field Name Bit Type Reset Description 
Value 


ADMA2_ADDR_ING_L [31:0] 320 Processing ADMA2 address. 
1) ADMA2 
This register holds byte address of executing command of the 
Descriptor table. At the start of ADMA2, The ADMA increments 
this register address, which points to next line, when every 
fetching a Descriptor line. When the ADMA error Interrupt is 
generated, this register shall hold the Descriptor address 
depending on the ADMA state. 
2) ADMA3 
This register is set by ADMA3. The ADMAG increments address 
of this register. Which points to next line, when every time 
fetching a Descriptor line. When Error Interrupt is generated, this 
register shall hold the Descriptor address depending on the 
ADMA state. 


6.17.5.2.32 EMMC_ADMA2_ADDR_ING_H 


Description: EMMC Processing ADMA2 High address 


0x0244 ЕММС Processing ADMA2 High Address ( 0х0000 0000) ADMA2_ADDR_ING_H 
ECA 
ADMA2_ADDR_ING_H[31:0] 


Type 


|r AN о jo jo oy ој ој ој ој ој ој ој ооо | 


Field Name Bit Type Reset Description 
Value 


ADMA2_ADDR_ING_H [31:0] [во | 32°hO See ADMA2_ADDR_ING_L 


6.17.5.2.33 EMMC_ADMA3_ADDR_ING_L 


Description: EMMC Processing АОМАЗ Low address 
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0x0248 EMMC Processing ADMA3 Low Address ( 0x0000_0000) 


Bit 31~0 
Мате ADMA3_ADDR_ING_L[31:0] 


Type 


| мен | о | о | о | о | о | о о | о|о | о|о|о|ој|о|о ој 


Field Name Bit Type Reset Description 
Value 


ADMA3_ADDR_ING_L [31:0] 32'h0 Processing ADMA3 address. 
The ADMAG fetches one Descriptor Address and increments this 
filed to indicate the next Descriptor addresses. 


6.17.5.2.34 EMMC ADMAS3 ADDR ING Н 


Description: EMMC Processing ADMAS High address 
0x024C EMMC Processing ADMA3 High Address ( 0х0000 0000) ADMAS3 ADDR ING Н 
31-0 
Мате ADMA3_ADDR_ING_H[31:0] 


Type 


| мен | о | о | о | о | о | | vf TN AP |о |о|о|о ој 


Field Name Bit Type Reset Description 
Value 


ADMA3_ADDR_ING_H [31:0] | во | 32'h0 See АОМАЗ ADDR ING | 


6.17.5.2.35 EMMC BUSY POSI 
Description: EMMC Busy/CRC Status Position registers 


0x0250 EMMC BUSY Position ( 0х006А 0С00) BUSY POSI 


Reserved CRCSTS POSI STS READ BUSY POSI STS 


MSTRS PROT = CRCSTS POSI SET READ BUSY POSI SET 
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Value 


vero СИ СИ 
СИ ТИ ССИ ЕИ СТЕ ГИ 


MSTRS_PROT [14:12] 
SDCARD_CLK_OE [11] 
SDCARD_CLK_IE [10] 


CRCSTS POSI FORCE 


Master PROT attributes. 

It directly maps to the AXI master bus. АМРВОТ еттс and 
ARPROT еттс port. 

Control the Output enable of clock SD CLK 

0: Clock OE is 0 

1: Clock OE is 1 


Control the Input enable of clock SD CLK, 
0: Clock IE is 0 
1: Clock IE is 1 


CRC Status Position Force Enable 
0: use default value 

1:use CRCSTS POSI value 
(Debug or designer set only) 


1:use READ BUSY POSI value 
(Debug or designer set only) 


CRCSTS POSI SET CRC Status Position Adjustment 


This register can adjust the sample position of CRC status, the 
need of this register is because of the HS200 or HS400 read 
data or CRC status may delay more cycles than legacy mode 
When CRCSTS POSI FORCE is set 1 this register is valid, else 
the actual value is used internal set value. 


READ BUSY POSI SET Read Busy Position Adjustment 


This register can adjust the sample position of read busy, the 
need of this register is because of the HS200 or HS400 read 
data or CRC status may delay more cycles than legacy mode. 
When controller is read busy, the moment of stopping clock may 
be adjust through this register. 

When READ BUSY POSI FORCE is set 1 this register is valid, 
else the actual value is used internal set value. 


READ BUSY POSI FORCE О Read Busy Position Force Enable 
0: use default value 


6.17.5.2.36 EMMC_CRCERR_STS 
Description: EMMC CRC Error Status registers 
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EMMC CRC Error Status ( 0x0000_0000) FSM_CRCERR_STS 


Field Name Bit Type Reset Description 
Value 


RDATA_CRC_ERROR [15:0] 16'h0 (Debug only) 
Bit[15] : Neg 7 
Bit[14] : neg 6 
Bit[13] : neg 5 
Bit[12] : neg 4 
Bit[11] : neg 3 
Bit[10] : neg 2 
Bit[9] : neg 1 
Bit[8] : neg 0 
Bit[7] : pos 7 
Bit[6] : pos 6 
Bit[5] : pos 5 
Bit[4] : pos 4 
Bit[3] : pos 3 
Bit[2] : pos 2 
Bit[1] : pos 1 
Bit[0] : pos 0 
The BIT[15:8] just used in DDR mode. 


6.17.5.2.37 EMMC DEBUGO 


Description: EMMC FSM Debug0 register 
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0x0260 EMMC FSM Debug0 ( 0x0000 0000) FSM_DEBUGO 


Reserved RECV_FSM 


Type RO RO 


RO 
Cre ERE E E Eo 8 E оо 
ЕЕ ШО ШШ | ој» |• |» | | „| „ПТ ЖОЮ 


TRANS FSM m смо тои 


Ен о | 


RO RO 


О 
ЕЕ ЕШШ: о | о | о | o | о НАСА 


Field Name Bit Type Reset Description 
Value 


CLK_PAD_OUT_IND [31] 1'hO This bit indicate whether the pad clock is working or stop. 
0: clock is stopped. 
1: clock is working 


И Е [e p E LLL 
унн mem [s ре [ош — — 
ни e o E LLL 
Fewer men [ю |ж emen — — — —— 
ни e RE LLL 
сон — — — we [© sto |н. 


6.17.5.2.38 EMMC DEBUG!1 
Description: EMMC FSM Debugl register 


0x0264 EMMC FSM Debug1 ( 0x0000 0000) FSM_DEBUG1 


Reserved 


Value 
ән [e је | —] 
Dowsru _________|вла [m је речи 
ОО СЕЛИ ИСИ e ИСИ 
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ТЕГІ за [но | amo | (рө ony) 


6.17.5.2.39 EMMC_DEBUG2 
Description: EMMC FSM Debug2 register 


0x0268 EMMC FSM Debug?2 ( 0x0000 0000) FSM_DEBUG2 


[ees И О ee Pee 


[Sere] RBUF64 FS 


Value 
8 је Геј 21 
[mue nem [re [ж | 
[wur — [me [m me | 
[mur ________| зла је је | 
FE rem [me Ги 
[mmu ________|вл [юш [эю | 
рынғы o a 7|ө [e | 
оон. ________|ва Ге Ге | 


6.17.5.2.40 EMMC_TRACE_CFG 


Description: EMMC Trace Configure registers. 
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0x0270 EMMC Trace Configure register (reset OxE680_ 3300) TRACE CFGO 


Name TRACE OVFLWTHRE TRACE SMPPOS 


Type R/W R/W 


TRACE_CPS 
T_SEL 


TRACE_CPST2THRE 


Field Name Bit Type Reset Description 
Value 


TRACE_OVFLWTHRE [81:24] R/W 8ЋЕб Change point overflow threshold. 
When the change point is in the “last point” of the one cycle data 
window, then the compensating is not so easy, and may be no 
margin to compensate. The words of “last point” are expressed as 
overflow threshold. 
The unit is proportion of DLL_CNT 
Е TRACE_OVFLWTHRE == ‘hE6, it means the overflow point is 
(hE6/h100) * DLL CNT« 90% * DLL_CNT. That's to say in the 
90% position of one cycle. 
(Just use in auto mode) 


TRACE SMPPOS [23:16] R/W 8180 Trace sample position. 
When the delay is calculated, which point to compensate in one 
cycle, or to say where the sample position in one cycle is 
The unit is proportion of DLL_CNT. 
If TRACE_SMPPOS == 'h80F, it means delay 
(h80/h100) * DLL CNT = 50% * DLL CNT. That's to say in the 
middle point. 
(Just use in auto mode) 
R/W 


TRACE_CPST2THRE Trace compensates mode 2 threshold. 
When TRACE_CPST_SEL = 2, this register is the set threshold. 
The unit is proportion of DLL_CNT. 
If TRACE_CPST2THRE == ‘h33, it means delay 
(h33/h100) * DLL CNT = 20% DLL_CNT 
(Just use in auto mode) 


TRACE CPSTDAT EN Trace compensates data enable 
0: disable 
1: enable 
(Just use in auto mode) 


TRACE CPSTCMD EN Trace compensates command enable 
0: disable 
1: enable 


(Just use in auto mode) 


TRACE CPST SEL Trace compensates selection. 


0: Directly mode. Once the trace is done, the calculated delay 
phase is directly compensated on the delay line. 


1: Step by step mode. Once the trace is done, if the calculated 
delay value is bigger than used delay value, then the delay value is 
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TRACE_CLK_INV 


TRACE_AUTO_EN 
TRACE_MANU_EN 


The trace function can search the proper point of sample clock. The trace enable sequence is below (eg for emmc) 
Ensure DLL is enabled; 


1. 


ШЕ Ши 


2. Set TRACE AUTO EN = 11; 

3. Set TRACE LINE SEL - 1'b1; 

4. Set TRACE CPST SEL = 2'b0; 

5. Set TRACE_CPSTCMD_EN= 1'b1; 
6. Set TRACE_CPSTDAT_EN = 151; 
po Disable error ints; 

8.  Setcmd21 to emmc; 

9. Set TRACE СРТ SEL = 21; 
10. Setcmd21 to emmc; 

11. Sequence finished and normal operation; 
6.17.5.2.41 EMMC TRACE STS 


Description: EMMC Trace Status register 


V0.3 
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add one step (DLL СМТ [7:5]). 


This mode is make the assumption that the delay phase of read 
signal is change slowly. 


2: Threshold mode. Once the trace is done, if the difference of 
calculated delay value and now used delay value is lower than the 
set threshold, and then compensates the new value on the delay 
line. 


This mode is to avoid the big jump from one delay to another. 
(Just use in auto mode) 


Trace clock invert enable 
0: trace clock not invert 

1: trace clock invert. 

(Just use in manual mode) 


Trace line selection. 
0: use command line to trace 
1: use data 0 line to trace 


Trace auto mode enable. 


It is different from manual mode. Once it is enabled, the trace will 
auto compensate the delay value for the best phase to sample the 
read data. 


0: disable 
1: enable 


Trace manual enable. 
0: idle 
1: write active 


After once manual trace is done, the ТВАСЕ 5150 / ТВАСЕ STS1 
/ TRACE STS2 will reflect the 32 trace clock count counter. 
Software will used it to derive the change point and the compensate 
value. 


It is write only, and auto clear to 0 after write 1. 
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0x0274 EMMC Trace Configure 1 register (reset 0х0000 0000) TRACE_CFG1 


ТИ ЕНЕЛЕНЕНЕЛЕЛЕЛЕНЕЛЕЛЕНЕЛЕНЕЕЕЛЕЕ 


Reserved TRACE_CPST_COUNT 


RO ROC 
СЕЕ ПЕЕ GR] SES a | 


Name TRACE_CPST_NS TRACE_CHG_POS TRACE_DL_SEL 


Type 


ПЗ С С С В С ОС ОС О С 55 5 „АА 5 


Field Мате Bit Type Reset Description 
Value 


TRACE_CPST_READY [31] 1'hO Trace compensates ready. 
0: not ready 
1: ready 
In auto mode, when compensating operation is occurred, it is set to 
1, else it set to 0, and it is completely automatic. 
In manual mode, when the 32 trace counter is counted, then the 
ready is valid; if software read this register or another manual trace 
is started the ready status is clear to 0. 


TRACE_CPST_COUNT [23:17] Trace compensates counter. 
In auto mode, it recorded how many compensating operations have 
been occurred. If the counter is overflow, then it will keep stay in 
0x80 and won't accumulate. 
It is auto clear to 0 after read this register. 
TRACE CPST CLKPLRTY [16] T Trace compensates clock polarity. 
TRACE CPST NS [15:8] 8'h0 
for reference), TRACE CPST NS = 10, then the 
TRACE CPST NS = 10 * 0.23ns = 2.3ns. 
TRACE CHG POS [7:3] 5ћ0 Trace change position. 
In auto mode, the trace module will auto check the change point; it 
indicated which clock trace in 32 clocks is the change point. 
The value is 0 ~ 31. 
| 


TRACE_DL_SEL [2:0] Trace delay between 32 clocks. 


It indicates the delay time between 32 clocks, 
6.17.5.2.42 EMMC_TRACE_CNTO 


0: Not invert 
1: Invert 


Trace compensates value. 
E.g. 
If DLL_CNT = ‘h41 (then unit delay is 0.23ns, see TRACE_DL_SEL 


It equal to DLL_CNT [7:5]. 


If DLL_CNT = ‘h41, then TRACE_DL_SEL = 2, if clock cycle is 5 ns, 
then the delay value is (5ns /'h41) * (2+1) = 0.23 ns 


Description: EMMC Trace Counter 0 register 
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0x0278 EMMC Trace Counter 0 register (reset 0х0000_0000) ТВАСЕ СМТО 


кшш ш ш ят ЕЕ Esra Е РСЕ ЕЕС 


mM eM TRACE CNT9 TRACE CNT8 TRACE CNT7 TRACE CNT6 TRAGE ENT 


Field Name Bit Type Reset Description 

Value 
TRACE_CNT10 ~ [31:0] 320 Reserved for vender asic only 
TRACE_CNTO 


6.17.5.2.43 EMMC_TRACE_CNT1 


Description: EMMC Trace Counter 1 registe 


r0x027C EMNC Trace Counter 1 register (reset 0х0000 0000) TRACE_CNT1 


TRACE_CNT20 TRACE_CNT19 TRACE_CNT18 TRACE_CNT17 TRACE_CNT16 


TRACE_CNT12 


Field Name Bit Type Reset Description 

Value 
TRACE_CNT21 ~ [31:0] 320 Reserved for vender asic only 
TRACE_CNT10 


6.17.5.2.44 EMMC_TRACE_CNT2 


Description: EMMC Trace Counter 2 register 
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0x0280 EMMC Trace Counter 2 register (reset 0х0000 0000) TRACE_CNT2 


TRACE СМТЗ1 ТВАСЕ СМТЗО TRACE_CNT29 TRACE_CNT28 TRACE_CNT27 


RO RO RO 


ШО ЕГАРГА ШЕ ЕНЕ ЕИ БОШ ЕСЕ ee ERST 


„ы CN ТНАСЕ CNT25 TRACE_CNT24 TRACE_CNT23 TRACE_CNT22 еде (ду, CNT 


| туре | 


Ча а KEEN. rr IER 


Field Мате Bit Type Reset Description 

Value 
TRACE_CNT31 ~ [31:0] 320 Reserved for vender asic only 
TRACE_CNT21 


6.17.5.2.45 CARD_DEBOUNCE 


Description: Card de-bounce parameter 


0x0284 Card de-bounce register (reset 0x0000_0003) 


Type 


ЕҢ Д74141.  RERRRRRRRRRRRRRRRE 


Value 
|_____________|а Ге ре реч 
бв 77 је [mw [me рече 


6.17.5.2.46 CARD_PROT_CFG 


Description: Card protect config signal 


V0.3 Spreadtrum Communications, Inc., Confidential and Proprietary 1694 of 2330 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


EP SPREADTRUM | 5С9853ІЧА Device Specification 


0x0288 Card de-bounce register (reset 0х0000 0003) 


ШИЕ ЕЕЕ ЕЕЕ у 


Reserved 


UM | X  Ңң,иц | . 
Z4 ЕШШ 1:3 5] БЕ О ЕСІН | БИН | И В ОК БЕН ЕЛ БОЯ 
ES БЕ БЕН | ЕН БЕНЕН т т ОН | 


Reserved 


Value 
|__________ а [m ә 
[эпт | [зт [ne [мэш _ | 


Card power lose апа card remove protect sequence: 
1. Set DEB ЕМ = 1; 
2. Set CARD PRESENT , BATTERY PRESENT to predefined value. 
3. Set CARD PROTECT = 1’b1; 


6.17.5.2.47 DLL BACKUP 
Description: DLL USED BACKUP SIGNAL 


0x0288 Card de-bounce register (reset 0x0000 0003) 


(Пан а ел (ЕН 0 Еа пета Е 8 


Reserved 


Field Name Bit Type Reset Description 
Value 
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OE_EXT_OPTIONAL [4] О Oe_ext_optional( Reserved for vender asic only) 
RF_DLL_SLICE_EN_VALUE [3] О Force slice еп value( Reserved for vender asic only) 


RF_DLL_SLICE_EN_FORCE [2] 1'hO Force slice enable( Reserved for vender asic only) 


ВЕ DLL BACKUP VALUE [1] О Force dll use backup mode value( Reserved for vender asic only) 


RF_DLL_BACKUP |о ам | 1'bO Force dll use backup mode( Reserved for vender asic only) 
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6.17.6 Application Notes 


6.17.61 ADMA3 example 
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: : ШЕ Data 
Write Descriptor Read Descriptor L Link 
М Nop 
ADMA3 INTG DESCRIP ADMA3 INTG DESCRIP 
њи ооо ООО Б ШЕТ ООО 
hi 0008 TO = ы о» (DRT БИТИ 
ыы 0010 STO 1 0010 ЕО 
ADMA3 CMD DESCRIP ADMA3 CMD DESCRIP 
h1_0080 [CNT-16 001001] — h1_0080 [СМ 16 "50010017 


^1. оовв [ВЕТ БООНОТ | 
^1. 0090 Гое БООТООТ | 
^1. 008 [ODARAN 


һ1_0088 Бе БООТООТ | 
^1. 0090 ARGU 
^1 0095 ОПП ТЫ 


ка 000 отт ка 000 ВОТЬ 
һ1_00АВ [ОТТО ка оола ВОО 70000 DN 
h1_0080 ОАО 1. ^1. 0050 [ООО 1. 
ка 0100 ВОО ка 0100 [ВО 6 БЕОООТТ ИНИ 
ADMA3 CMD DESCRIP ADMA3 CMD DESCRIP 
^1.0200 [МТВ BOOIQOE] — м 0200 FONTE 


^1. 0208 (SIZES БООТООТ | 
^1. 0210 ARGU 
^1 0218 [EMIBITRANCBUDIUIT-] 
^1. 0220 ООО 


^1. 020 [SIZE'STZ- БООТООТ | 
^1. 0210 АООТ 
^1. 0215 ГОЛА БОТОВ 
^1. 0220 Поз: 


Шар h1_0228 ОБО М 

һ1_0230 [ВАВТ n1_0230 И 

21-0238 [248001 61000 И 20238 [ъз 4800 1 6100017 MN 
ADMA3 CMD DESCRIP ADMA3 CMD DESCRIP 

^1 000 (авина ВОТ. ^1 0300 Бахитов НООТООТ 

^1 0308 [SIZESIZ БООТО0Т | ^1. 0308 SZE 

ка 0310 АООТ ^1 0310 ово 

ка 0515 ГЕМБЛЕЕАҚ ТЫЯ ОТЕ нови. [©МБУТЕАКЕТБОТОТ 


in1_0320 [ВОО ^1 0320 ВБ BT 00001 И 
ка 0328 ВОТ ка 0328 [ВОРА 
h1_0330 ОО N ^1 0330 БОШОО N 
^1 0335 [Зб ЕБ 1. ^1. 0338 [ВИТО 1. 


V0.3 = 
h1_0368 


ications, Inc., Confi ага #2330 
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Figure 6-87 ADMA3 example 


6.17.6.2 Tuning sequence 


Disable error ints 


v 
Reset спа and data paths 4 — —34 


Send command 21 


У 
Check resp 


v 
Step CLKCMDRD DLY VAL 


v 
Reset спа and data paths }—— 


y 
Send command 21 


y 
Check read datas 


v 
Step CLKPOSRD DLY VAL 


y 
Count out the fine delay 


value 


У 
Set the fine delay value 


v 


Finish tuning 


Figure 6-88 tuning sequence 


6.17.6.3 Timing slect 


V0.3 Spreadtrum Communications, Inc., Confidential and Proprietary 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


1699 of 2330 


(oR SPREADTRUM 


5С9853ІЧА Device Specification 


БЕГОЁ | | Error 
та „а 1 Рај 
däta/cmd | Right daga/cmd | data/cmd 
> 
0 | | 255 
The fine point x 
X=round ((х1+х2) /2) х2>х1 
Right | Error data/cmd | Right | 
data/cmd | Ї data/cmd | 
> 
0 The fine point x 255 


Ү-(х1%х2)/2 +128 
X=y (y<256) 
X=y-256 (y>=256) 


Figure 6-89 the fine tuning point 


6.17.6.4 Timing adjust 


Write delay Read delay Command delay 
sdr 50Mhz Don’t touch scan scan 
100Mhz Don’t touch scan scan 
200Mhz Don’t touch tuning scan 
ddr 50Mhz Ox7f scan scan 
200Mhz Ox3f Ox3f Hs200 mode 
scan value 


6.18 DJTAG debug system 


6.18.1 Overview 


This document introduce the DJTAG system application. It describes the JTAG protocol and the 
timing of JTAG signals. 


6.18.2 Features 


• Support scan of 31 chains of one DAP. 


• Support autoscan mode to scan 16 configured scan chains continuously. 


e Support 2 levels of JTAG cascade to select sub systems and sub system taps. 
e . Support AXI busmonitor function. 
e Support to configure 1-16 scan chains to scan in autoscan mode. 
e Support data comparing with pattern іп autoscan mode. 
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Support data masking in autoscan mode. 
e һе software can choose if the scan chain will be updated by instruction. 
e The autoscan mode will be stopped when int signal is generated. 


6.18.3 Signal description 
6.18.4 ТСК 
TCK provides the system clock. 
6.18.5 TMS 


TMS is the control signal of system. It will be decoded by the TAP controller in the system. If TMS 
signal is undriven, the TAP controller state is forced into Test-Logic-Reset state. TMS is always sampled 
at rising edge of TCK. It is expected that the master will change the signal driven to TMS input at falling 
edge of TCK. 


6.18.6 TDI 


The serial test instruction and data input signals are received by the DJTAG logic at TDI. The TDI 
and TDO pin connect the serial data path of JTAG scan chain. The test data flow into TDI pin and flow out 
of TDO pin. 


The TDI signal is sampled into the JTAG logic at rising edge of TCK. The master is expected to 
change the signal driven to TDI at falling edge of TCK. 


6.18.7 ТОО 


TDO is the serial output of test data from DJTAG system. To ensure race-free operation, the TDI and 
TMS signals are sampled at rising edge of TCK while changes on TDO output signal occur on the falling 
edge of TCK. 


6.18.8 TRST 


TRST input provides asynchronous initialization of the TAP controller. The falling from 1 to 0 of TRST 
signal will asynchronously reset the TAP controller state to Test-Logic-Reset. 


When TRST rises from 0 to 1, it is recommended that the TMS signal is held at 1. 


6.18.9 JTAG standard 
6.18.10 The TAP controller 


6.18.10.1 The TAP controller state 


The TAP controller contains a FSM with 16 states. The figure below shows all the possible state 
changes of the FSM. The changes of state are controlled by TMS signal. 

For example, if the FSM is in the state of Select-DR-Scan, at the rising edge of TCK, the next state 
will be Capture-DR if TMS=0 or the next state will be Select-IR-Scan if TMS=1. 
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This FSM controls all the activities of TAP controller. It looks complicated but actually is quite simple. 
The two path of FSM are similar except two of Test-Logic-Reset and Run-Test/ldle. In the figure, DR 
represents data registers and IR represents instruction registers. 

if we want to get the output signal of one output port, we should first load the signal into the shift 
register on the boundary scan chain, then shift the signals out to get the signal we want. If we want to 
load a signal to one input port, we should shift the signal into the certain register on the scan chain and 
load it onto the input of system logic. 

Let's see the details of these states: 

Test-Logic-Reset 

In the Test-Logic-Reset state the test logic is disabled to ensure the normal operation of on-chip 
system logic. The test logic can be reset by TRST signal. It can also be reset if the TMS signal remains "1" 
for five clocks, so TRST is not a “must have" signal. In this state, at rising edge of TCK, if TMS remains 
high, the state will remain in the Test-Logic-Reset state. If TMS is low, the state will change to Run- 
Test/ldle. 

Run-Test/Idle 

This is a controller state between scan operations. It depends on the instruction if the test system do 
any activities. For example, the RUNBIST instruction causes a on-chip self-test in this state. Other 
instructions can also be designed to run activities in this state. 

In this state, if TMS is low at rising edge of ТСК, the state remains іп Run-Test/Idle, if TMS is high at 
rising edge of TCK, the state changes into Select-DR-Scan. 

Select-DR-Scan 


This is a temporary control state in which all test data selected by the instruction remains their 
previous state. 
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If TMS is low at rising edge of ТСК, the state is changed into Capture-DR and a scan sequence of 
selected data registers is started. If TMS is high at rising edge of TCK, the state is changed into Select- 
IR-Scan. 


Capture-DR 


In this state, the data can be parallel-loaded into the data register selected by the instruction register 
on rising edge of TCK. If the data register selected by the instruction doesn't have a parallel input, or the 
current instruction doesn't allow to capture data into data register, the data register remain its previous 
state. 


In this state, when TCK is applied a rising edge, the controller enters either Shift-DR state if TMS is 
held low or Exit1-DR if TMS is held high. 


Shift-DR 


In this state, the data in the test data register selected by the current instruction between TDI and 
TDO is shifted to its serial output one stage at the rising edge or TCK. Test data registers that are 
selected by the current instruction, but are not placed in the serial path, retain their previous state 
unchanged. 


In this state, when TCK is applied a rising edge, the controller enters either Exit1-DR state if TMS is 
held high or remains in the Shift-DR state if TMS is held low. 


Exit1-DR 


This is a temporary controller state. If TCK is applied a rising edge, the state will either moves into 
Update-DR state if TMS is held high or Pause-DR state if TMS is held low. 


Pause-DR 


In this controller state, the test data register selected by the instruction stopped shifting temporarily. 
All test data registers remain the previous state. 


In this state, when TCK is applied a rising edge, the state will either remains in Pause-DR state if 
TMS is held low or move into Exit2-DR state if TMS is held high. 


Exit2-DR 


This is a temporary state. When TCK is applied a rising edge, the state will either moves to Update- 
DR state if TMS is held high or Shift-DR state if TMS is held low. 


Update-DR 


Some test data registers have latched parallel outputs to prevent changes of output when data is 
shifted in the certain shifting path. Data is latch onto the parallel output of the data registers in the 
Update-DR state. 


In this state, when ТСК is applied а rising edge, the state will either returns to Run-Test/ldle state if 
TMS is held low or Select-DR-Scan state if TMS is held high. 


Select-IR-Scan 
This is a temporary state. The test registers selected by current instruction retain the previous state. 


In this state, when TCK is applied a rising edge, the state will either moves to Capture-IR state if TMS 
is held low or Test-Logic Reset state if TMS is held high. 


Capture-IR 
In this state, a fixed pattern of data will be loaded into the instruction register at rising edge of TCK. 


When the TAP controller is in this state and a rising edge is applied to TCK, the controller enters 
either the Exit-IR state if TMS is held high or the Shift-IR state if TMS is held low. 


Shift-IR 

In this state the instruction register is connected between TDI and TDO and shifts one data towards 
the serial output at the rising edge of TCK. 

When the TAP controller is in this state and a rising edge is applied to TCK, the controller enters 
either the Exit1-IR state if TMS is held high or remains in Shift-IR state if TMS is held low. 

Exit-IR 
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This is a temporary state. If a rising edge is applied to TCK, the state will either moves into Update-IR 
state if TMS is held high or Pause-IR state if TMS is held low. 


Pause-IR 
This state makes the instruction register to stop shifting temporarily. 


In this state, if a rising edge is applied to TCK, the state will either remains in this state if TMS is held 
low or moves into Exit2-IR state if TMS is held high. 


Exit2-IR 

This is a temporary controller state. In this state, if a rising edge is applied to TCK, the state will either 
moves into Update-IR if TMS is held high or Shift-IR state if TMS is held low. 

Update-IR 

In this state, the data in the instruction register is latched onto the parallel output from the shift- 
register path on the falling edge of TCK. Once an instruction is latched, it becomes the current instruction. 


In this state, if a rising edge is applied to TCK, the state will either moves into Select-DR-Scan state if 
TMS is held high or Run-Test/Idle if TMS is held low. 


6.18.10.2 The TAP controller operation 


The TAP controller will only change state in response to these events: 
1. Arising edge of TCK; 

2. Atransition to logic 0 at TRST input 

3. Power-up 


The TDO output is only active in Shift-IR state and Shift-DR state. The TDO output changes occur on 
the falling edge of TCK. 

The TAP controller shall be forced into Test-Logic-Reset state at power up and should not be 
initialized by any system reset. 


6.18.11 The Instruction Register 


The instruction can be shifted into instruction register. The instruction will choose the test data 
register to be accessed or the test to be performed. 

The parallel output of the instruction register is latched to ensure the current instruction is not 
affected by the data shifting in the shift registers. The instruction register should at least have two register 
cells to meet the instruction need of the design. 

The parallel output is updated at the end of the instruction scan cycle during the Update-IR state. 
This action occurs at the falling edge of TCK. 


The clock is only provided to the register during Capture-IR state and Shift-IR state. 
The parallel output is reset in the Test-Logic-Reset state when TRST or Reset is pulled low. The 


change at the parallel output occurs on the falling edge of TCK when Reset is set low. In contrast, if the 
TRST is set low, the parallel output will change immediately. 


6.18.12 The instruction 
6.18.12.1 BYPASS instruction 


The bypass register contains a single shift-register stage and is used to provide a minimum-length 
serial path between the TDI and TDO pins of a component when no test operation of that component is 
required. This allows more rapid movement of test data to and from other components on a board that are 
required to perform test operations. 


V0.3 Spreadtrum Communications, Inc., Confidential and Proprietary 1704 of 2330 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


EP SPREADTRUM | 5С9853ІЧА Device Specification 


the binary code for the BYPASS instruction shall be {111....1}. 


The bypass instruction can be entered by holding TDI at a constant high value and completing an 
instruction-scan cycle. 


6.18.12.2 Idcode/usercode instruction 


Idcode and user code instruction give user the idcode or usercode of the device defined in the logic. 
The idcode and usercode of the device are fixed 32 bit numbers. 


If the current instruction is idcode or usercode, the idcode or usercode data can be shifted out of 
TDO from the idcode register. 


The idcode data of SharkL chip is 01011100110011001100111111111111. 
The usercode data of SharkL chip is 110011001 10011001100110011001100. 


6.18.12.3 Boundary-Scan register instructions 


The boundary -scan register is composed of cells connected between the on-chip system logic and 
the component’s system input and output pins. 

The main function of debug system is completed by the boundary scan chains. The design can 
capture the signals in the system logic, then store them into the boundary-scan registers. Then the design 
shifts the test data out of the boundary-scan registers through the serial output of the scan chain which is 
TDO in the JTAG standard. 


6.18.12.4 Auto scan instruction 


The auto scan instruction enables the system to scan 16 scan chains that can be configured 
automatically. 

In this mode, the data is scanned out and stored in data registers. The data is compared with the 
data pattern. If they are identical, an int signal will be generated. The data pattern can be configured by 
writing certain registers. 


The instruction table 


instru val description 
ction ue 
bypas 8’h bypass instruction 
s 00 
idcod 8’h idcode instruction 
e 01 
userc 8’h usercode instruction 
ode 02 
bound 8’h chain scan from 0-31(no chain 
ary scan 08- updating) 
8'126 
9’h chain scan from 0-31(chain updating) 
108- 
9'h126 
auto 10' auto scan mode 
scan h200 
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6.18.13 Debug system 


6.18.14 Debug system architecture 


djtag ctrl top 


Figure 1.5.1 
The DJTAG debug system is shown as figure 1.5.1. 
The debug system can be accessed by ARM7 core through APB interface. 
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The debugger can write configuring information into configuring registers to control the debug action 
through APB interface. The information includes the sub-system select information and information of 
JTAG instruction and data. The DJTAG controller generates JTAG signals such as TDI and TMS for the 
TAPs in sub-systems. The sub-system selects information control the mux to choose which sub-system to 
debug. In each sub-system there is a TAP controller which controls the scan sequence of scan chains in 
the system. TAP has a FSM (finite state machine) which has 16 states to control the flow of data in the 
scan chains. Scan chains are register cells placed between the input/output pins and on-chip system logic. 
The data in the scan chains can be shifted out if needed. The TAP controller has been introduced in 
section 1.4. 


6.18.15 APB interface 


The APB interface signals are listed below. 


name description 
PCLK the clock of APB interface 
PRESETn the reset of APB interface 
PSEL the select signal of APB slave 
PENABLE the enable signal of APB slave 
PWRITE the write/read signal. 1 : write 0: read 
PADDR[31 the write/read address 
:0] 
PWDATA[ the data wrote to APB slave 
31:0] 
d PRDATA[3 the data read from APB slave 
1: 


The AMBA АРВЗ interface is used in the aon matrix to control the data reading and writing between 
multiple masters and slaves. 
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TO T1 T2 T3 T4 


РСК] | | | | | | | 


PADDR: 
PWRITE: 
PSEL. 
PENABLE: 
PWDATA. 


РВЕАОУ ` 


Figure 1.5.2 


The figure above describes the timing of APB write process. 


The PENABLE and PREADY are handshake signals between APB masters and slaves. When the 
PWDATA is loaded onto the bus, master assert the PENABLE signal, and when the slave asserts the 
PREADY signal, which means the slave is able to accept the data now, the data is wrote into slave. 


When the PENABLE and PREADY signals are high at the same time, the data transfer is completed. 
6.18.16 The DJTAG controller 


The DJTAG controller contains control registers of DJTAG and test data generator. 

The architecture of DJTAG controller is shown in figure 1.5.3. 

The control information can be written into the control registers through APB bus. The control 
information can also be read from control registers through APB bus to ARM7. 


The address range of these registers is 0х40340000 to 0х40340006. The details of these registers 
will be discussed in 1.5.4. 
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APB 


bus 


TDI logic 


PWDATA PRDATA 


Control 
TAP host crtl 


registers 


Figure 1.5.3 
The TAP host ctrl module is the test data generator. It generates certain data patterns according to 
the control information in the control registers. There is a FSM which controls the TAP state flow in TAP 
host controller. 
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1. 
2. 


6. 


Figure 1.5.4 
The figure 1.5.4 shows the FSM state flow in the TAP host controller. 
The TAP control flow can be described as below: 


the jtag_rnd_en register is set to 1 in order to start the TAP control flow. 


The FSM moves into select-IR-scan state to load the instruction. When the state is in shift-IR 
state, the FSM will stay in this state until all of the instruction data is shifted into the instruction 
register. 

The FSM moves into select-DR-scan state to scan the test data registers. When the state is in 
shift-DR state, if the shifting reaches the max shifting length or the DR length, the state will move 
into exit -DR state, or it will stay in shift-DR state. 

When the state is in exit1-DR state, if the shifting reaches the DR length, the state will move into 
updata-DR state, or it will move into pause-DR state. 

When the state is in pause-DR state, only pause recover signal can make the state move out of 
the pause-DR state. Then it will move to shift-DR again. 

The state will move back to test idle state after update-DR state. Then the FSM will wait for 
another jtag rnd en signal to execute another instruction. 


The TAP host controller output the TMS pattern due to the FSM state. 


The TDI output of the DJTAG controller is the test instruction or test data which is due to the FSM 
state and shifted one stage out at rising edge of TCK. 


V0.3 
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6.18.17 The scan chain 


The JTAG scan chains are test data registers which are put between input/output ports of logic and 
the on-chip logic. They allow system signals flow into and out of system logic without interfere the normal 
logic function. They are connected as a serial chain so that the data can be shifted in and out serially. The 
architecture of a scan chain register cell is displayed in the figure 1.5.5. 


SO 


shiftDR 


clockDR updataDR 


Figure 1.5.5 


A boundary scan register cell has four data input and output ports. They are pi, po, si, so. Pi is 
parallel input, po is parallel output, si is serial input and so is serial output. When shiftDR is low and 
clockDR is high, which means the TAP is in capture-DR state, the shifting registers capture the signals on 
parallel inputs. When shiftDR is high and clockDR is high, which means the TAP is in shift-DR state, the 
shifting registers shift the data in shifting registers from si to so. When updateDR is high, which means the 
TAP is in update-DR state, the data in shifting registers are loaded onto the parallel outputs of data 
register chain. 


6.18.18 The DJTAG registers 


There are control registers that can be configured through APB interface in the system. They are 
listed below. 


JTAG control registers 


addr name desc wr 
ess ription ite/rea 
d 
0x40 IR_len[5:0] the w/ 
340000 instructi r 
on 
register 
length 
0x40 DR_len[15:0] the w/ 
340004 data r 
register 
length 
0x40 IR[31:0] the w/ 
340008 test r 
instructi 
on 
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0x40 DR[31:0] the w/ 
34000C test data r 
0x40 pause_recover the w/ 
340010 recover r 
signal 
from 
pause- 
DR state 
into 
Exit2-DR 
state 
0x40 rnd_en the w/ 
340014 start r 
signal of 
scan 
sequenc 
e turning 
the state 
into test- 
logic- 
reset 
state 
0x40 upd_DR[31:0] the r 
340018 TDO 
signal to 
be read 
0x40 autoscan_chain the w/ 
34001C- _addr1-16 address r 
0x403400 of scan 
58 chains in 
autoscan 
mode 
0x40 autoscan_chain the w/ 
34005C- _pattern1-16 pattern r 
0x403400 of scan 
98 chains in 
autoscan 
mode 
0x40 autoscan_chain the r 
34009C- _data1-16 data read 
0x403400 back 
08 from 
scan 
chains in 
autoscan 
mode 
0x40 autoscan_chain the wir 
3400DC- _mask1-16 mask of 
0x403401 data and 
18 pattern 
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in 
autoscan 
mode 


0x40 autoscan_scan the w/r 
34011C . еп autoscan 
enable of 
16 scan 
chains in 
autoscan 
mode 


0x40 autoscan_int the r 
340120 interrupt 
of 16 
scan 
chains in 
autoscan 
mode 


0x40 autoscan_int_cl clear wir 
340124 r the 
autoscan 
_int 
register 


0x40 dap_mux_ctrl_s the wir 
340128 oft_rst reset 
signal of 
dap mux 
ctrl chain 


The JTAG control registers decide the data pattern generated by DJTAG controller. 
The IR_len register defines the length of test instruction. 

The DR_len register defines the length of test data. 

The IR register defines the pattern of test instruction. 

The DR register defines the pattern of test data. 


The pause_recover register provides the recover signal of TAP state from pause-DR state into Exit2- 
DR state. 


The rnd_en register provides the start signal of one scan sequence round. If the TAP FSM is in IDLE 
state and the rnd_en is applied a rising edge, the FSM will turn into test-logic-reset state. 


The upd_DR register stores the signals shifted out of the current scan chain. It can be read by the 
APB master through the APB interface. 


Normally, the IR len should be set 6'd9. The DR len should be set 16432. 


The autoscan chain addrx configure the address of 16 scan chains to scan in autoscan mode. The 
address consist of sub system address, sub system tap address and scan chain address. 

The autoscan chain patternx is the pattern to be compared with the data scanned out from scan 
chains. If the data matches, a int signal will be generated. 

The autoscan chain datax hold the data read back from scan chains. 

The autoscan chain maskx is the mask of autoscan chain patternx and autoscan chain datax so 
that several bits can be masked. 


The autoscan scan en is the enable of 16 autoscan chains. For example, if autoscan scan en[0] is 
set to 1, the scan chain which refers to the address in autoscan chain ааагі will be scanned. 
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The autoscan_int is the interrupt signal of 16 autoscan chains. 
The autoscan_int_clr is the clear signal of autoscan_int. 


The dap_mux_ctrl_soft_rst is the reset signal of dap mux control chain. when the register is set to 1, 
the dap mux ctrl chain will be reseted and select itself. 


6.18.19 АХ! bus monitor 


int_req 


axi busmon ct Busmon djtag 


rl 4 cfgr 


Figure 1.5.6 
The AXI bus monitor basically consist of two modules named of axi busmon ctrl and 
busmon djtag cfgr. 


The busmon djtag cfgr includes registers that can be configured by JTAG interface. These registers 
define the match condition of AXI bus signals. The AXI signals are compared in axi busmon ctrl module. 
If the signal matches the condition, an interruption signal will be generated and sent to CPU. 

When the monitored AXI address or data matched to the settled value of configure register, and the 
interrupt is enabled, the interrupt signal(int req busmon) will assert. Then you can read the configure 
register 0x0058 ~ 0x0074 to get the information about the matched transfer. 

When there is no transaction in the set cycles(0x0054, MON TRANS LEN), and the 
BUS BUSY РЕТ EN(CHN INT, bit[1]) is set to 1, the output signal bus. busy will be low to indicate the 
bus is idle in the setting length, else it will be high. 

If the bus transaction is hanged, you can read the configure register BUS STATUS(0x0078) to get 
more informantion to debug. 


The AXI bus monitor has 31 chains each: 


JTAG | | — 
Register Name Register Description 


8'h08 CHN INT Channel interrupt configure. 


8'h09 CHN CFG AXI feature configure 
8'hOA ID CFG AXI ID monitoring, please refer 
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JTAG ; . и 
Register Name Register Description 
to АХ! spec for the meaning of ID. 
This register is used when 
CHN CFG.ID EN is set. 
8'hOB ADDR_MIN Minimum address low 32-bit for 
monitoring. 


ADDR MIN H32 


(Reserved for 32 bit AXI 
address bus) 


8'hoD ADDR MAX Maximum address low 32-bit for 
monitoring. 


ADDR MAX H32 


(Reserved for 32 bit AXI 
address bus) 


8'hOF ADDR. MASK Address low 32-bit mask for 
monitoring. 


ADDR MASK H32 


(Reserved for 32 bit AXI 
address bus) 


8h11 DATA MIN. 132 A. Еа data for monitoring, 


БАТА МПМ? Minimum data for monitorin 
812 (Reserved for 32 bit АХ! | [53:32] " 


data bus) 


DATA MIN EXT L32 
Р ь ш 13 Minimum data for monitoring, 
8'h13 (Reserved for 32 or 64 [95:64] 
bit AXI data bus) 


DATA MIN EXT H32 
; HU =ч Minimum data for monitoring, 
8h14 (Reserved for 32 or 64 [127:96] 
bit AXI data bus) | 
8h15 DATA MAX L32 т о data for monitoring, 


DATA_MAX_H32 
) - -H3 | Maximum data for monitoring, 
8116 (Reserved for 32 bit АХІ [63:32] 
data bus) | 
DATA_MAX_EXT_L32 
Р И Е -L3 Maximum data for monitoring, 
8'h17 (Reserved for 32 or 64 [95:64] 
bit AXI data bus) 
DATA_MAX_EXT_H32 
; - T -H3 Maximum data for monitoring, 
8'h18 (Reserved for 32 or 64 [127:96] 
bit AXI data bus) | 
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JTAG , | ИЛ 
Register Name Register Description 
87119 DATA MASK 132 Data mask for monitoring, [31:0] 


РАТА РА NSE Data mask for monitorin 
(Reserved for 32 bit АХ! | [63:32] 2 


data bus) 
DATA MASK EXT L32 
n » [p Dat kf itoring, 
(Reserved for 32 or 64 95:64) s Or montong 
bit AXI data bus) | 
DATA_MASK_EXT_H32 
о 3 Data mask for monitoring, 
(Reserved for 32- or 64 [127:96] 
bit | data bus) 


The count length to monitor the 
bus transaction. If no transaction in 
MONET RANS CEN the counted cycle, the bus busy 
signal will de-assert. 


8'h1E MATCH ID Matched ID when аф теше | 
аф теше | 


Matched address low 32-bit 
which triggered interrupt. 

BUFFER_EN mode: Reading 

ВМЕ MATCH ADDR this register will decrease buffer index 

by 1, this behavior means that the 
MATCH | ADDR, MATCH CMD, 
MATCH D will change to the last 
record after reading this register. 


MATCH ADDR H32 


(Reserved for 32 bit AXI 
address bus) 


8h21 MATCH CMD mE И command which 
mE И interrupt. 


Matched data which triggered 
interrupt, [31:0] 

BUFFER EN mode: Reading 
this register will decrease buffer index 
by 1, this behavior means that the 

8'h22 MATCH DATA L32 MATCH. DATA L32, 
MATCH DATA H32, 
MATCH DATA EXT L32, 
MATCH DATA EXT H32 will 
change to the last record after 
reading this register. 


MATCH DATA H32 
ну eee Matched data which triggered 
(Reserved for 32 bit АХ! interrupt, [63:32] 


data bus) 


Matched address high 32-bit 
which triggered interrupt. 
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JTAG . | Ш 
Register Мате Register Description 


MATCH_DATA_EXT_L3 


Matched data which triggered 
(Reserved for 32 or 64 interrupt, [95:64] 
bit АХ! data bus) 


MATCH_DATA_EXT_H3 


Matched data which triggered 
(Reserved for 32 or 64 interrupt, [127:96] 
bit D data bus) 


AXI bus status, VALID/READY 
signals of all 5 AXI channels, and 
mismatch. 


6.18.20 JTAG dap mux chain 


The JTAG dap mux are used to select which DAP in which sub system to access. They are 
controlled by a mux control module. 


The module is composed of a dap and a data chain. 


Figure 1.5.7 
The figure above shows how the mux control module works. 


The mux control chain is accessed by a DAP, which is enabled by the sub system mux. The lowest 8 
bits control the DAP mux and the high 8 bits control the sub system mux. There is only one active chain 
at the same time. Before a djtag scan chain is accessed, the mux control chain should be configured first. 
The parallel output of the mux control chain is the select signal of the mux. When the active chain need to 
be changed, the reset state register in the djtag control module should be write by 1 and a reset signal will 
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be generated and reset the mux control chain. The default value of mux control chain is 32'hC00, which 
make the active chain the mux control chain. the values of the mux control chain which refers to each sub 


system and DAP are listed below. 


dap_mux_ctrl[15:8] 


the sub system mux selected 


ap 


ca53 


gpu 


vsp 


cam 


disp 


pubcp 


wtlcp 


agcp 


оо моол ом = о 


риро 


= 
© 


рио 


— 
— 


аоп 


E 
№ 


dap тих ctrl 


dap mux ctrl[7:0] 


the DAP selected 


0 даро 
1 дар1 
2 dap2 
x dapx 


The mux chain can be reseted by writing 1 to the djtag dap mux ctrl soft rst register by APB bus. 


The address is 0x40340128. 


To configure the dap mux chain, the IR should be set 32'h108, and the DR should be set the value in 
the table above. Then set djtag rnd en to 1 to do djtag configuring. 


6.18.21 The JTAG chain select 


There are several JTAG scan chains in each sub-system. For example, there are 4 scan chains in 
the aon sub-system. The scan chains of each sub-system is listed below. 


The jtag chain in the sub-system is selected by the test instruction. The table below shows how the 


instruction selects the scan chain. 


value of the test register chain selected 
instruction[7:0] 
0x00 bypass 
0x01 idcode 
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0x02 usercode 
0x03-0x07 reserved 
0x08 сһаіп0 
0х09 chain1 
0x0A chain2 
0x0B chain3 
E chainX 
0x26 chain30 


The dap mux chain value: 


dap name dap mux chain value 
AP даро 32'h0000 
AP dap1 32'h0001 
AP dap14 32'h000E 
CA53 даро 32'h0100 
GPU даро 32'h0200 
VSP даро 32'h0300 
cam даро 32'h0400 
Disp dapO 32'h0500 
pubcp даро 32'h0600 
pubcp dap8 32'h0608 
wtlcp даро 32'h0700 
wtlcp dap20 32'h0714 
agcp даро 32'h0800 
agcp dap6 32'h0806 
риро даро 32'h0900 
pub1 даро 32'h0A00 
aon даро 32'h0B00 


The tables below shows the detailed scan chains in each sub-system. 
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DAPO: 


6.18.21.1 


AP scan chain 


Chain 0 : AP Module Enable Status 


0 Spi0_eb | spi1_eb | spi2_eb 

1 lisO_eb | 151_еб | iis2_eb | 153_еб 

2 12с0 еб | i2c1_eb | i2c2_eb | i2c3_eb | i2c4_eb 
3 UartO eb | uart1_eb | uart2_eb | uart3 eb | uart4 eb 
4 Lvds eb 

5 Nandc eb | nandc 2x eb | nandc ecc eb 
6 Zipenc eb | zipdec eb 

7 Zipmtx eb 

8 Dispc eb |dispc busy 

9 Gsp ер |dsi eb 

10 Drm eb 

11 Otg ер | һвіс eb 

12 Dma eb 

13 Dma busy 

14 Ѕаіоо eb 

15 Sdio1 eb 

16 Sdio2 eb 

17 Emmc eb 

18 Spinlock eb 

19 BusmonO. eb | busmoní eb | busmon2 eb 
20 Са? dap ска en 

31:21 Resrved 


Chain 1 : AP Sleep Status 


Ca7. standbywfil2 


|ca7_etmstandbywfx[3:0] 


|ca7_standbywfi[3:0] 


Mcu_core_sleep 


Mcu_sleep_follow_ca7_en 


Ca7_dbg_force_sleep 


Mmtx_pause_hsic | mmtx_stop_hsic 


мол Бомо | о 


Mmtx_pause_otg | mmtx_stop_otg 
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8 Mmtx_pause_nfc | mmtx_stop_nfc 
9 Mmtx pause emmc | mmtx stop emmc 
10 Mmtx pause sdio2 | mmtx stop sdio2 
11 Mmtx pause sdio1 | ттіх stop sdio1 
12 Mmtx pause sdioO | mmtx stop 50100 
13 Mmtx pause dmaw | mmtx stop dmaw 
14 Mmtx pause dmar | mmtx stop dmar 
15 Mmtx pause ca7 |mmtx stop ca7 
16 Mmtx pause ca7 ара | mmtx stop ca7 ара 
17 Dma act light en 
18 Mmtx ligth stop 
19 Mmtx deep stop 
20 Apb peri sleep| ap apb sleep 
21 Mcu light sleep en 
22 Mcu deep sleep en 
23 Mcu sys sleep en 
24 Mcu light stop 
25 Mcu deep stop 
26 Mcu sys stop 
27 Ap light sleep. req 
28 Ap deep sleep req 
31 Reserved. 

: 29 


Chain 2 : CA53 Sleep Status 


0 


Ca53 sleep 


1 


Mcu deep stop 


Ap ahb auto gate en 


Mcu sys stop 


Са53 дра force sleep 


Са53 dbg auto gate еп 


Са53 core auto gate en 


Са53 dbg force sleep 


с үч уо уо у Ww] Pp 


Ap_apb_ckg_en 
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9 Ap ahb ckg en 
10 Са53 дра ска en 
14 Са53 соге ска еп 
15:12 Nfiqcpu_gic[3:0] 
19:16 Nirqcpu_gic[3:0 Chai 
асри_01013:0] пЗ: АР 
20 Ар wakeup nint EMA 
21 Ap wakeup. nirq control 
22 Ca53 cO сір 
23 Ca53 c1 сір 
24 Ca53 c2 сір 
25 Ca53 c3 slp 
31:26 Reserved. 
1 ram_emaw_ap_ram[1:0] 
4 гат_ета_ар_гат[2:0] 
ram_emas_ap ram 
reserved 
6 
1 rom_ema_irom[2:0] 
0:8 
1 reserved 
5:11 
1 ram_ema_peri_ram[2:0] 
8:16 
1 гат етав регі гат 
2 reserved 
3:20 
2 ram_emaw_disp_ram[1:0] 
5:24 
2 ram ema disp ram[2:0] 
8:26 
2 ram emas disp ram 
3 reserved 
1:30 
DAP 1-13: 
12 ~ AXI bus monitor DAP 
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6.18.21.2 CA53 scan chain 


ChainO : са53 lit mem 


7 Ca53 lit 11 ram emaw[7:0] 
:0 

1 Ca53 lit І1 ram ema[11:0] 
9:8 

2 Ca53 lit 1 ram emas[3:0] 
3:20 

2 Ca53 lit I2 ram emaw[1:0] 
5:24 

2 Ca53 lit I2 ram ema[2:0] 
8:26 

2 Ca53 lit I2 ram emas 
9 

3 reserved 
1:30 


Chain 1: ca53 big mem 


7 Са53 big !1 ram emaw[7:0] 
:0 

1 Ca53 big 11 ram ema[11:0] 
9:8 

2 Ca53 big !1 ram emas[3:0] 
3:20 

2 Ca53 big I2 ram emaw[1:0] 
5:24 

2 Ca53 big I2 ram ema[2:0] 
8:26 

2 Ca53 big I2 ram emas 
9 

3 reserved 
1:30 


6.18.21.3 GPU scan chain 


Сћајто : GPU module enable status 


3 Gpu_vdrop_reserve_1[3:0] 
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5 Gpu_vdrop_cirl_1[1:0] 
4 
7 Gpu_vdrop_current_1[1:0] 
6 
1 Gpu_vdrop_reserve_0[3:0] 
1:8 
1 Gpu_vdrop_cirl_0[1:0] 
3:12 
1 Ори vdrop current O[1:0] 
5:14 
1 Gpu vdrop out 1 
6 
1 Gpu vdrop out 0 
7 
1 Araddr remap bit 
8 
1 Awaddr remap bit 
9 
2 Ори етсраіһ sync 
0 
2 Gpu barrier disable sync 
1 
2 Gpu етсраіһ select sync 
2 
2 IRQGPU 
3 
2 IRQMMU 
4 
2 IRQJOB 
5 
3 reserved 
1:26 
Chain 1 : gpu hmp 
1 Gpu hpm rpt 1[15:0] 
5:0 
3 Gpu hpm rpt 0[15:0] 
1:16 


6.18.21.4 Vsp scan chain 


Chain 0 : vsp module enable status 
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Vsp_eb 


1:1 


reserved 


Chain 1 : vsp ema control 


1 Vsp_ram_emaw_ctrl[1:0] 
:0 
4 Vsp ram ema ctrl[2:0] 
2 
Vsp_ram_emas ctrl 
Reserved 
6 
9 Mmu_ram_emaw_ctrl[1:0] 
:8 
1 Mmu_ram_ema_ctrl[2:0] 
2:10 
3 reserved 
1:13 


6.18.21.5 


Chain 0 : cam module enable status 


Cam scan chain 


0 


Cphy0_cfg_ckg_en 


Cphy1_cfg_ckg_en 


JpgO eb 


Jpg1_eb 


Isp_eb 


DcamO eb 


Dcam1 eb 


ce оло м = 


1:7 


reserved 


Chain 1 : cam EMA control 


1 


Isp ram emaw ctri[1:0] 


Isp ram ema ctri[2:0] 


Isp ram emas ctrl 


JpgO ram етаму ctri[1:0] 
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:6 

1 JpgO_ram_ema_ctrl[2:0] 
0:8 

1 Jpg1_ram_emaw_ctrl[1:0] 
2:11 

1 Jpg1_ram_ema_ctrl[2:0] 
5:13 

1 Dcam0_ram_emaw_ctrl[1:0] 
7:16 

2 DcamO ram ema ctrl[2:0] 
0:18 

2 DcamO0 ram emas ctrl 
1 

2 Dcam1 ram emaw ctri[1:0] 
3:22 

2 Dcam1 ram ema ctrl[2:0] 
6:24 

2 Dcam1 ram emas ctrl 
7 

3 Isp rom ema ctri[2:0] 
0:28 

3 reserved 
1 

6.18.21.6 Disp scan chain 
Disp chain 0 : disp enable status 

0 DispcO eb 

1 Dispcí1 eb 

2 Dispc mmu eb 

3 GspO eb 

4 Gsp1 eb 

5 GspO0 mmu eb 

6 бері mmu eb 

7 DsiO eb 

8 Dsil eb 

9 Ckg eb 

1 Ram emaw disp гат[1:0] 
1:10 
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1 Ram_ema_disp_ram[2:0] 
4:12 

1 Ram_emas_disp_ram 
5 

3 reserved 
1:16 


6.18.21.7  Pubcp scan chain 


DAPO-7: 
8 ~ AXI bus monitor 


DAP8: 
Chain 0 : pub cp EMA control 
1 Comwrap ram emaw ctri[1:0] 
:0 
4 Comwrap_ram_ema_ctrl[2:0] 
2 
Comwrap ram emas ctrl 
Comwrap rom ema ctrl[2:0] 
:6 
1 Reserved 
3:9 
1 Cr5 ram emaw ctri[1:0] 
5:14 
1 Cr5 ram ema сіїг1[2:0] 
8:16 
2 Arm top ram emaw ctrl[1:0] 
0:19 
2 Arm top ram ema ctrli[2:0] 
3:21 
2 Peri ram emaw ctrl[1:0] 
5:24 
2 Peri ram ema ctrl[2:0] 
8:26 
2 Peri ram emas ctrl 
9 
3 Reserved 
1:30 
Chain 1: busmonitor irq 
V0.3 Spreadtrum Communications, Inc., Confidential and Proprietary 1727 of 2330 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


КЕЗ SPREADTRUM | SC9853I-IA Device Specification 


busmonO irq 


busmonl ка 


busmon?2 ка 


busmon3 ка 


busmond ка 


риѕтоп5 ка 


риѕтопб іга 


"oc Бомо oe 


busmonT irq 


31:8 reserved 


6.18.21.8 Wtlcp scan chain 


DAPO: 
Chain 0: 


Tdrx filter bp a 


Td btx on 


Td brx on 


Apc cntl mode 


Afc cntl mode 


Tdrx os cal 


Tdtx pd a 


Tdrx pd a 


Drf stc gsm en 


Drf rft gsm en 


= оомо ао Ф 


Stc_tmr_autopd_xtl_en 


1 Gsm_pll_sleep 


1 Dsp cdc no clk gate 


1 Ci txen 


1 Ci rxen 


1 СК sbiO en stc 


1 Stc psk8 on 
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1 Stc_apc_on 
7 
1 Tx vctrl 8psk 
8 
1 Btxd on 
9 
2 Gsm brxd on 
0 
2 Stc qbc int 
1 
2 А5 state 
2 
2 Stc tx pwron 
3 
2 Stc rx pwron 
4 
2 Stc tx on 
5 
2 Stc rx on 
6 
2 Dcxo mode swt 
7 
2 Cdc active 
8 
3 reserved 
1:29 
Chain 1 : 
0 CIk Ite rft eb 
1 CIk ecc en 
2 СК sbi1 en rft 
3 CIk sbiO en rft 
4 CIk qbc en 
5 CIk apb en 
6 CIk ahb en 
7 CIk axi en 
8 CIk dsp core en 
9 CIk tg dsp core en 
1 CIk Ite dsp core en 
0 
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1 


Cgm dsp apb en 


Cgm dsp ahb en 


Chain 2: 


2 
1 Cgm dsp axi en 
3 
1 Cgm dsp core en 
4 
3 reserved 
1:15 
0 Laccx cd ldsp stop 
1 Laccx cd sync dfe stop 
2 Laccx cd emc stop 
3 Laccx cd dich stop p2 
4 Laccx cd dich stop 
5 Wcdma m5 access en 
6 Lacc2dsp access еп 
7 Pubcp2wtldsp access en 
8 Tg dma busy 
9 Lte dma busy 
1 Мсата It stop 
0 
1 Wil It stop 
1 
1 Dspx sleep m7 
2 
1 Dspx sleep m6 
3 
1 Dspx sleep m5 
4 
1 Dspx sleep m4 
5 
1 Dspx sleep m3 
6 
1 Dspx sleep m2 
7 
1 Dspx sleep m1 
8 
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1 Dspx sleep то 
9 

2 Мсата mtx stop 
0 

2 Tg core stop 
1 

2 Lte core stop 
2 

2 Wtlcp sys stop 
3 

3 Reserved 
1:24 


DAP1-20: 
20 ^ AXI bus monitor 


6.18.21.9  Agcp scan chain 


DAPO-5: 
6 ^ AXI bus monitor 


DAP6: 
Chain 0 : agcp EMA control 

1 Vbc ram emaw ctri[1:0] 
:0 

4 Үрс ram ema ctri[2:0] 
:2 

Vbc_ram_emas ctrl 
Gsm_proc_ram_emaw_ctrl[1:0] 

:6 

1 Gsm proc ram ema ctri[2:0] 
0:8 

1 Gsm proc ram emas ctrl 
1 

1 Gsm proc rom ema ctrl[2:0] 
4:12 

1 Reserved 
5 

1 Бер top ram emaw ctri[1:0] 
7:16 

2 Бер top ram_emaz_ctrl[2:0] 
0:18 

V0.3 Spreadtrum Communications, Inc., Confidential and Proprietary 1731 of 2330 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


КРВ SPREADTRUM 


V0.3 


5С9853ІЧА Device Specification 


2 Dsp top ram emas ctrl 
1 
2 Reserved 
3:22 
2 Сеуай420 ram emaw ctrl[1:0] 
5:24 
2 Сеуай420 ram ema ctrl[2:0] 
8:26 
3 Сеуай420 rom ema ctrl[2:0] 
1:29 
Chain 1 : адср теті 
2 Peri ram ema ctrl[2:0] 
:0 
Peri ram emas ctrl 
reserved 
1:4 
6.18.21.10 Рир0 scan chain 
6.18.21.11 Pub1 scan chain 
6.18.21.12 Aon scan chain 
Chain 0 : AON EMA control 
1 ram emaw aon ram[1:0] 
:0 
4 ram_ema_aon_ram[2:0] 
:2 
7 reserved 
5 
9 ram_emaw_ram7_ram[1:0] 
:8 
1 ram_ema_arm7_ram[2:0] 
2:10 
1 ram_emas_ram7_ram 
3 
3 reserved 
1:14 
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7 reserved 
:0 

8 aw hdshk репа 

w hdshk pend 

1 b hdshk pend 
0 

1 ar hdshk pend 
1 

1 r hdshk pend 
2 

3 reserved 
1:13 


Chain 2 : GPU AXI rchn monitor 


6 rchn pend id rec uO[6:0] 
:0 

7 rchn_pend_u0 

1 rchn_pend_id_rec_u1[6:0] 
4:8 

1 rchn_pend_u1 
5 

2 rchn_pend_id_rec_u2[6:0] 
2:16 

2 rchn_pend_u2 
3 

3 rchn_pend_id_rec_u3[6:0] 
0:24 

3 rchn_pend_u3 
1 


Chain 3 : GPU АХ! wchn monitor 


6 wchn pend id rec uO[6:0] 
:0 

7 wchn_pend_u0 

1 wchn_pend_id_rec_u1[6:0] 
4:8 

1 wchn pend u1 
5 
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2 wchn pend id rec u2[6:0] 
2:16 

2 wchn pend u2 
3 

3 wchn pend id rec и3[6:0] 
0:24 

3 wchn pend u3 
1 


6.18.22 The autoscan mode 


APB 


instr 


Dap mux ctrl 


auroscan 
patter 


Int_req 
compar 


counter 


count 


data 
Figure 1.5.8 
The auto scan instruction is 0x200. 


The autoscan mode enables the system to scan 16 scan chains continuously. The mode is entered 
by writing 0х200 to IR register by APB interface. When IR[9] is 1 and the djtag rnd en is written 1, the 
autoscan starts to run. The instruction is generated by several counters. 

The 16 scan chains are set with 16 chain address registers. the register name is 
djtag_autoscan_chain_addrx. X is from 1 to 16. the chain address are composed of 3 part: the sub 
system address, the sub system tap address and chain address. 

The djtag_autoscan_chain_addr[23:16] is sub system address. 


The djtag_autoscan_chain_addr[15:8] is sub system tap address. 
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The djtag_autoscan_chain_addr[7:0] is scan chain address. 


The data scanned out is stored in certain data registers. There are data pattern registers which are 
used to do data compare. The data read back from each chain will be stored in certain registers and will 
be compared with the data pattern in the data pattern registers. If the data pattern matches, an int signal 
will be generated and send to CPU. the software can mask several bits by mask registers. When 
interruption is generated, the auto scan is stopped immediately. 


When the data and pattern matches, int signal will be generated and autoscan mode will stop. The 
software can read the djtag_autoscan_int register to see from which of the 16 address the data matches 
the pattern. The software can configure the djtag_autoscan_int_clr register 1711 to clear the int and data 
register, then configure it 1710 and restart autoscan mode. 


The relevant registers include scan chain address register, scan chain data register, scan chain 
pattern register, scan chain mask register, scan chain enable register, scan chain int register and scan 
chain int clear register. 


The address of the registers can be found in control registers section. 
6.18.23 The debug flow 


1. Configure the mux ctrl register 
A. Configure dap mux ctrl reset register to 1 in order to reset the mux ctrl register. 
B. Configure IR to 0x108 and DR to the address of the dap you want to access. 
C. assert гпа en signal to start scan. 
D. Deassert rnd en. 
2. Access the scan chain 
A. Configure IR the address of chain and DR the value you want to load. 
B. assertrnd en signal to start scan. 
C. Provide pause recover if needed. 
D. Deassert rnd en. 
3. Autoscan mode 
A. Configure the relevant registers. 
B. Configure the IR register to 0x200. 
C. Assertrnd en. 
D 


When the data and pattern match, int signal will be asserted and the autoscan will stop. 
Configure the djtag autoscan int clr to 1 to clear the int and data registers. Then deassert 
djtag autoscan int clr. 


6.18.24 The control registers 


6.18.25 AON TOP DJTAG APB RF Register Address Map 
Base address: 0x40340000 


0x0000 DJTAG ІҢ LEN DJTAG IR LEN 


0x0004 DJTAG DR LEN DJTAG DR LEN 
0x0008 DJTAG IR DJTAG IR 
0x000C DJTAG DR DJTAG DR 
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0x0010 DR_PAUSE_RECOV DR_PAUSE_RECOV 
0x0014 DJTAG_RND_EN DJTAG_RND_EN 
0x0018 DJTAG_UPD_DR DJTAG_UPD_DR 


0x001C DJTAG AUTOSCAN CHAIN | DJTAG AUTOSCAN CHAIN. ADDR1 
_ADDR1 

0x0020 DJTAG_AUTOSCAN_CHAIN | DJTAG_AUTOSCAN_CHAIN_ADDR2 
_ADDR2 

0x0024 DJTAG AUTOSCAN CHAIN | DJTAG_AUTOSCAN_CHAIN_ADDR3 
. ADDRS3 

0x0028 DJTAG AUTOSCAN CHAIN | DJTAG AUTOSCAN CHAIN ADDR4 
_ADDR4 

0x002C DJTAG AUTOSCAN CHAIN | DJTAG AUTOSCAN CHAIN. ADDR5 
_ADDR5 

0x0030 DJTAG AUTOSCAN CHAIN | DJTAG AUTOSCAN CHAIN ADDR6 
_ADDR6 

0x0034 DJTAG_AUTOSCAN_CHAIN | DJTAG_AUTOSCAN_CHAIN_ADDR7 
_ADDR7 

0x0038 DJTAG AUTOSCAN CHAIN. | DJTAG_AUTOSCAN_CHAIN_ADDR8 
. ADDR8 

0x003C DJTAG AUTOSCAN CHAIN | DJTAG AUTOSCAN CHAIN ADDR9 
. ADDR9 

0x0040 DJTAG AUTOSCAN CHAIN | DJTAG AUTOSCAN CHAIN ADDR10 
_ADDR10 

0x0044 DJTAG AUTOSCAN CHAIN | DJTAG AUTOSCAN CHAIN ADDR11 
_ADDR11 

0x0048 DJTAG_AUTOSCAN_CHAIN | DJTAG AUTOSCAN CHAIN ADDR12 
_ADDR12 

0x004C DJTAG_AUTOSCAN_CHAIN | DJTAG_AUTOSCAN_CHAIN_ADDR13 
_ADDR13 

0x0050 DJTAG AUTOSCAN CHAIN | DJTAG_AUTOSCAN_CHAIN_ADDR14 
_ADDR14 

0x0054 DJTAG_AUTOSCAN_CHAIN | DJTAG_AUTOSCAN_CHAIN_ADDR15 
_ADDR15 

0x0058 DJTAG AUTOSCAN CHAIN | DJTAG_AUTOSCAN_CHAIN_ADDR16 
_ADDR16 

0х005С DJTAG AUTOSCAN CHAIN | DJTAG_AUTOSCAN_CHAIN_PATTERN1 
_РАТТЕВМ1 

0х0060 DJTAG_AUTOSCAN_CHAIN | DJTAG_AUTOSCAN_CHAIN_PATTERN2 
_PATTERN2 

0x0064 DJTAG_AUTOSCAN_CHAIN | DJTAG_AUTOSCAN_CHAIN_PATTERN3 
_PATTERNS 
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0x0068 DJTAG_AUTOSCAN_CHAIN | DJTAG_AUTOSCAN_CHAIN_PATTERN4 
_PATTERN4 

0х006С DJTAG_AUTOSCAN_CHAIN | DJTAG AUTOSCAN CHAIN, PATTERNS 
_РАТТЕВМ5 

0x0070 DJTAG_AUTOSCAN_CHAIN | DJTAG_AUTOSCAN_CHAIN_PATTERNG 
_PATTERNG 

0x0074 DJTAG_AUTOSCAN_CHAIN | DJTAG_AUTOSCAN_CHAIN_PATTERN7 
_PATTERN7 

0x0078 DJTAG_AUTOSCAN_CHAIN | DJTAG AUTOSCAN CHAIN. PATTERN8 
_PATTERN8 

0х007С DJTAG_AUTOSCAN_CHAIN | DJTAG АЏТОФСАМ CHAIN PATTERN9 
_РАТТЕВМ9 

0x0080 DJTAG_AUTOSCAN_CHAIN | DJTAG_AUTOSCAN_CHAIN_PATTERN10 
_PATTERN10 

0x0084 DJTAG, AUTOSCAN CHAIN | DJTAG AUTOSCAN CHAIN PATTERN11 
_PATTERN11 

0x0088 DJTAG_AUTOSCAN_CHAIN | DJTAG_AUTOSCAN_CHAIN_PATTERN12 
_PATTERN12 

0x008C DJTAG, AUTOSCAN CHAIN | DJTAG AUTOSCAN CHAIN PATTERN13 
_PATTERN13 

0x0090 DJTAG_AUTOSCAN_CHAIN | DJTAG_AUTOSCAN_CHAIN_PATTERN14 
_РАТТЕВМ14 

0х0094 DJTAG_AUTOSCAN_CHAIN | DJTAG_AUTOSCAN_CHAIN_PATTERN15 
_PATTERN15 

0x0098 DJTAG_AUTOSCAN_CHAIN | DJTAG AUTOSCAN CHAIN PATTERN16 
_PATTERN16 

0х009С DJTAG_AUTOSCAN_CHAIN | DJTAG AUTOSCAN CHAIN, DATA? 
_РАТА1 

0x00A0 DJTAG AUTOSCAN CHAIN | DJTAG AUTOSCAN CHAIN. DATA2 
_DATA2 

Ox00A4 DJTAG_AUTOSCAN_CHAIN | DJTAG AUTOSCAN CHAIN, DATA3 
_DATA3 

0x00A8 DJTAG, AUTOSCAN CHAIN | DJTAG AUTOSCAN CHAIN DATA4 
_DATA4 

0x00AC DJTAG, AUTOSCAN CHAIN | DJTAG AUTOSCAN CHAIN. DATAS 
- DATAS 

охоово DJTAG_AUTOSCAN_CHAIN | DJTAG_AUTOSCAN_CHAIN_DATA6 
_РАТАб 

0х00В4 DJTAG_AUTOSCAN_CHAIN | DJTAG_AUTOSCAN_CHAIN_DATA7 
_DATA7 


0x00B8 DJTAG_AUTOSCAN_CHAIN | DJTAG_AUTOSCAN_CHAIN_DATA8 
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0х00ВС DJTAG AUTOSCAN CHAIN | DJTAG_AUTOSCAN_CHAIN_DATA9 
_ОАТАЭ 

0х00С0 DJTAG_AUTOSCAN_CHAIN | DJTAG_AUTOSCAN_CHAIN_DATA10 
_DATA10 

0х00С4 DJTAG AUTOSCAN CHAIN | DJTAG AUTOSCAN CHAIN DATA11 
_DATA11 

0x00C8 DJTAG AUTOSCAN CHAIN | DJTAG AUTOSCAN CHAIN DATA12 
_DATA12 

0x00CC DJTAG AUTOSCAN CHAIN | DJTAG AUTOSCAN CHAIN. DATA13 
_DATA13 

0x00D0 DJTAG_AUTOSCAN_CHAIN | DJTAG_AUTOSCAN_CHAIN_DATA14 
_DATA14 

0x00D4 DJTAG_AUTOSCAN_CHAIN | DJTAG_AUTOSCAN_CHAIN_DATA15 
_DATA15 

0x00D8 DJTAG_AUTOSCAN_CHAIN | DJTAG_AUTOSCAN_CHAIN_DATA16 
_DATA16 

охоорс DJTAG AUTOSCAN CHAIN | DJTAG, AUTOSCAN CHAIN. MASK1 
_МАЗК1 

0х00ЕО DJTAG AUTOSCAN CHAIN | DJTAG_AUTOSCAN_CHAIN_MASK2 
. MASK2 

0х00Е4 DJTAG AUTOSCAN CHAIN | DJTAG_AUTOSCAN_CHAIN_MASK3 
. MASK3 

ОхООЕ8 DJTAG_AUTOSCAN_CHAIN | DJTAG_AUTOSCAN_CHAIN_MASK4 
_MASK4 

ОХООЕС DJTAG_AUTOSCAN_CHAIN | DJTAG_AUTOSCAN_CHAIN_MASK5 
_MASK5 

0х00Ғ0 DJTAG_AUTOSCAN_CHAIN | DJTAG_AUTOSCAN_CHAIN_MASK6 
_MASK6 

0х00Ғ4 DJTAG_AUTOSCAN_CHAIN | DJTAG_AUTOSCAN_CHAIN_MASK7 
_MASK7 

ОхООЕ8 DJTAG_AUTOSCAN_CHAIN | DJTAG_AUTOSCAN_CHAIN_MASK8 
_MASK8 

ОХООЕС DJTAG_AUTOSCAN_CHAIN | DJTAG_AUTOSCAN_CHAIN_MASK9 
. MASK9 

0x0100 DJTAG AUTOSCAN CHAIN | DJTAG AUTOSCAN CHAIN MASK10 
. MASK10 

0x0104 DJTAG AUTOSCAN CHAIN | DJTAG AUTOSCAN CHAIN MASK11 
. MASK11 

0x0108 DJTAG AUTOSCAN CHAIN | DJTAG AUTOSCAN CHAIN MASK12 
. MASK12 
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0x010C DJTAG_AUTOSCAN_CHAIN | DJTAG_AUTOSCAN_CHAIN_MASK13 
_MASK13 

0x0110 DJTAG_AUTOSCAN_CHAIN | DJTAG AUTOSCAN CHAIN MASK14 
. MASK14 

0x0114 DJTAG AUTOSCAN CHAIN | DJTAG AUTOSCAN CHAIN MASK15 
. MASK15 

0x0118 DJTAG AUTOSCAN CHAIN | DJTAG AUTOSCAN CHAIN MASK16 
. MASK16 


0x011C DJTAG_AUTOSCAN_SCAN_ | DJTAG AUTOSCAN SCAN EN 
EN 


|00120 |012.  |DJTAG | AUTOSCAN_INT DJTAG_AUTOSCAN_INT 


0x0124 DJTAG AUTOSCAN INT C | DJTAG AUTOSCAN INT CLR 
LR 

0x0128 DJTAG DAP MUX CTRL S | DJTAG DAP MUX CTRL SOFT RST 
OFT RST 


6.18.25.1 DJTAG IR LEN 
0x00000000 DJTAG IR LEN (0x00000000) DJTAG IR LEN 


| Bit_| 31 | 30 | 20 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | v8 | 17 | 16 | 
[те = SS 


reserved 


Type 


ee ae 
| Незе ЕЩ ШИЕ И ЕЕ ИЕ ИЕ ЕЕН ЕНЕ И ИЕ 
| e (15 e [аз | 12 | 1 | пој | в |7 | e 4 ЕЛ ee 
| Мате Peed ______- 


reserved DJTAG_IR_LEN 
Type 


DJTAG_IR_LEN 


Field Name Type Reset Description 
Value 


тё [Ro oo fesa | 
DJTAG_IR_LEN [ 5: 0] the instruction register length 


6.18.25.2 DJTAG_DR_LEN 
0x00000004 DJTAG_DR_LEN (0x00000000) DJTAG_DR_LEN 


| ви |з1 | 30 | 20 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
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[Name [м 


ПЕ грр 
ПТ ЕЕ Е | и С С С С СЗ С аа оо 


| Мате | DJTAG_DR_LEN 


DJTAG_DR_LEN 


Field Name Type Reset Description 
Value 


wine [mo [oo [жее — — — — — — —— 
DJTAG DR LEN | [15:0] the data register length 


6.18.25.3 DJTAG ІН 


ECHEREIEIEIEZEIEIEIEJEIEREIEREIEZE] 
еј зе 


DJTAG_IR 


Type RW 


об ото сос 
Reset | о | о | о | о | о o М o ooo ioo» 
ШЕ RSS So ЕД БО ПА Ee RH 


DJTAG_IR 


ЕГЕ 
ПС О С О О О БС ОС С О ОСЗ ОСЗ ОС ОЕ С ОСЗ С 


DJTAG_IR 


Field Name Type Reset Description 
Value 


DJTAG_IR [31: 0] the instruction of DJTAG 


6.18.25.4 DJTAG_DR 


Cen [o [з [2 [2 o [s [25 [25 5 [2 [т [ [лә [те [лт [15] 
еј он 


DJTAG_DR 
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DJTAG_DR 
Type 


DJTAG_DR 


Field Name Type Reset Description 
Value 


DJTAG_DR [31: 0] the shift data of DJTAG 


6.18.25.5DR PAUSE RECOV 


_ ви [s | о |» [25 [2 [25 [25 2s [а [ 2] и | 9 [з [e [з [ 15. 
D [ew 


reserved 
EG OOOO 
ШІ ЛЕНЕИЕНЕНЕНИНЕНЕНЕНЕКИЕНЕНЕНЕНЕНЕН 
ШЗИЕЗЕЗЕЛЕЛЕЛЕЛЕЛЕНКАКИЕЛЕНЕЛЕНЕКИКЕ 


- | 


c  — 4g 
EN КЕ 


DR_PAUSE_RECOV 


Field Name Type Reset Description 
Value 


DJTAG_DR_PAU the signal to recover from Lo -———— state 
SE RECOV- 
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6.18.25.6 DJTAG_RND_EN 


_ ви [э [9o [5 [2s [7 [25 [25 [2 [5 а [7 | [з 6 [ [| 


vee ЕРКЕККЕ 
| Reset 1:1: В ЫЕ И | И ПИ И 
Еа ECHO CES ES ТЕ ВЕ СВ ee RECTE ЕИ 


reserved 


et. 
reserved 


DJTAG RND EN 


Field Name Type Reset Description 
Value 


uq [Ro [oo веома SS | 
DJTAG RND EN ІП [Rw [оо | the signal to start DJTAG scan 


6.18.25.7 DJTAG UPD DR 


ШІНЕЛЕЛЕЛЕЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 
ome foe 


DJTAG_UPD_DR 


Г об 
| Reset | о | о о] e | о | о | о | о|о | о оо ооо | 
ЖЕЛЕ АКЕЛ ЕЛ ЗЕ С IERI ЕЕ ЕЗ 


| Name | DJTAG_UPD_DR 
Type 


DJTAG_UPD_DR 


Field Name Type Reset Description 
Value 


DJTAG UPD DR | [31: 0] во |00 | the register to store data scanned out from chain 
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6.18.25.8 DJTAG_AUTOSCAN_CHAIN_ADDR1 


DJTAG AUTOSCAN CHA. ADDR1 DJTAG AUTOSCAN CH 


IKCHEJEJEJEJEJEJEJEJEJEJEIEJEJEJEIES 
ЕГЕ 


DJTAG_AUTOSCAN_CHAIN_ADDR1 


DJTAG AUTOSCAN CHAIN ADDR1 


м 
Peel DP PP PPP) ОСЗ ОС pry 


DJTAG_AUTOSCAN_CHAIN_ADDRY1 


Field Name Type Reset Description 
Value 
DJTAG AUTOSC | [31: 0] RW 0x0 DJTAG_AUTOSCAN_CHAIN_ADDR]1 
AN_CHAIN_ADDR 
1 


6.18.25.9 DJTAG_AUTOSCAN_CHAIN_ADDR2 


DJTAG AUTOSCAN hA. ADDR2 DJTAG AUTOSCAN CH 


Гат ра Га Га Ге Га [аа [ав а я [в [в [те 


DJTAG_AUTOSCAN_CHAIN_ADDR2 
ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕНЕНЕЛЕЛЕНЕНЕНЕНЕНЕН 


DJTAG_AUTOSCAN_CHAIN_ADDR2 


м 
[к= БС Ре ер ОС ОС С О ОСЗ ОС Ре] 


DJTAG_AUTOSCAN_CHAIN_ADDR2 


Field Name Type Reset Description 
Value 


DJTAG AUTOSC | [31: 0] DJTAG_AUTOSCAN_CHAIN_ADDR2 
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2 


6.18.25.10 DJTAG_AUTOSCAN_CHAIN_ADDR3 


DJTAG AUTOSCAN CHAIN | ADDR3 DJTAG_AUTOSCAN_CH 


Гат ра Га Ге а [аа [ав а Г [в [в [те 
| Мате | рлав ловом снамаша | 


DJTAG_AUTOSCAN_CHAIN_ADDR3 


DJTAG_AUTOSCAN_CHAIN_ADDR3 


m 
к= |" [о ере Ре ер Ре ОС КЗ ОР АС ОСЗ СЗ 


ce СЕ ЕЕЗ Oe И ИСЗ ПС ЕСА ЕС ПЕН А 


DJTAG_AUTOSCAN_CHAIN_ADDR3 


Field Name Type Reset | мр ғ | 
Value 
DJTAG_AUTOSC_ | [31: 0] = | AUTOSCAN_CHAIN_ADDR3 
5” | CHAIN ADDR 


6.18.25.11 DJTAG AUTOSCAN CHAIN ADDR4 


DJTAG_AUTOSCAN CHA. ADDR4 DJTAG_AUTOSCAN_CH 


eee а Г [в [в [т 
| Мате | 2.0 _ олаваловансонамашм | 


DJTAG_AUTOSCAN_CHAIN_ADDR4 


DJTAG_AUTOSCAN_CHAIN_ADDR4 


м 
везе |" 115 


ШЕ ЕЛЕЛЕЛЕНЕЛЕЛЕДЕШЕЛЕЛЕЛЕНЕЛЕЛЕШЕЙ 


DJTAG_AUTOSCAN_CHAIN_ADDR4 


теве | en | Type | Res | бы | 
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ae ИШЕСЕ ГИ 


—— | AUTOSC | [31: 0] ЛАОС AN] | AUTOSCAN CHAIN ADDR4 
"à | CHAIN ADDR 


6.18.25.12 DJTAG AUTOSCAN CHAIN ADDR5 


DJTAG AUTOSCAN UD | ADDR5 ЕШ А CH 


ИСИЕЛЕЛЕЗЕЗЕЛЕЛЕЗЕЛЕЛЕЗЕЛЕЛЕЛЕЛЕЛЕП 


DJTAG AUTOSCAN CHAIN ADDR5 


Type 


DJTAG AUTOSCAN CHAIN ADDR5 


ЕГЕ 
T 
Е.ЛЕНЕНЕЕЕНЕНЕЛЕКЕКНЕНЕКЕКСЕНЕЛЕНЕН 


DJTAG AUTOSCAN CHAIN ADDR5 


Field Name Type Reset ж” ғ. 
Value 
DJTAG_AUTOSC | [31: 0] = | AUTOSCAN_CHAIN_ADDR5 
е | CHAIN ADDR 


6.18.25.13 DJTAG AUTOSCAN CHAIN ADDR6 


DJTAG AUTOSCAN 0 | ADDR6 БАН. AES CH 


KNEJEIEIEIEZEIEIEIEJEIEIEIEIEREAES 


DJTAG AUTOSCAN CHAIN ADDR6 


Type 


PN 
пез о AN о | о [io | о |о|о | о | о|о|о|о|о|о | a | 
ВЕСТИ fas fas fae Е ЕП ERE СЗ И ЕС Ee 


DJTAG_AUTOSCAN_CHAIN_ADDR6 


ЕТЕ 
м 
ЕІЛЕНЕНЕНЕНЕНЕЛЕЕКНЕНЕЛЕЕЕЕЕНЕЛЕНЕН 


DJTAG_AUTOSCAN_CHAIN_ADDR6 
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Field Name Type Reset ЕВА 
Value 


DJTAG_AUTOSC_ | [31:0] — –С(Є | АОТОФСАМ CHAIN ADDR6 
аф | CHAIN ADDR 


6.18.25.14 DJTAG AUTOSCAN CHAIN ADDR7 


DJTAG AUTOSCAN CHAIN. ADDR7 DJTAG_AUTOSCAN_CH 


Гат ра Га Га Ге а [а [а а а Г [в [в [т 


DJTAG_AUTOSCAN_CHAIN_ADDR7 


Type 


и „. а S ла 
[Reset | о | о | о | о | о | о | о|о|о [ото | оо | о | ој: 
EE | Бе RSS o REESE ЕЕ RETE] 


DJTAG_AUTOSCAN_CHAIN_ADDR7 


[төте 
T 
вези [o Joe e e e 11 


DJTAG_AUTOSCAN_CHAIN_ADDR7 


Field Name Type Reset ЕЕ Во 
Value 
DJTAG AUTOSC | [31: 0] ЕЕ | AUTOSCAN CHAIN ADDR7 
oN | CHAIN ADDR 


6.18.25.15 DJTAG AUTOSCAN CHAIN ADDRG8 


DJTAG AUTOSCAN CHAIN | ADDR8 DJTAG_AUTOSCAN_CH 


Гат ра Га Га [а [ав а я [в [в [те 


DJTAG AUTOSCAN CHAIN ADDR8 


Type 


DJTAG AUTOSCAN CHAIN ADDR8 


[төте 
w 
ЕСЕЕЕКИЕНЕКЕЕНЕЛЕНЕНЕНЕНЕНЕНЕНЕЛЕНЕН 


DJTAG AUTOSCAN CHAIN ADDR8 
V0.3 Spreadtrum Communications, Inc., Confidential and Proprietary 1746 of 2330 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


EP SPREADTRUM | 5С9853ІЧА Device Specification 


Field Name Type Reset _ = = | 
Value 


DJTAG PANT EGE [31: 0] е Зи | AUTOSCAN_CHAIN_ADDR8 
an | CHAIN А 


6.18.25.16 DJTAG AUTOSCAN CHAIN ADDR9 


DJTAG AUTOSCAN CHAIN ADDR9 DJTAG. AUTOSCAN CH 
0x0000003C (0x00000000) DR9 


ШІН ЕЛЕЛЕЛЕЛЕЛЕДЕЕЛЕЛЕЛЕЛЕЛЕІКІНДЕЛ 


DJTAG AUTOSCAN CHAIN ADDR9 


Type 


| Name | DJTAG АУТО5САМ CHAIN. ADDR9 
Type RW 


DJTAG AUTOSCAN CHAIN ADDR9 


Field Name Type Reset BEBE И 
Value 
DJTAG ы ADI [31: 0] NEN UNA i AUTOSCAN CHAIN ADDR9 
эш | CHAIN A 


6.18.25.17 DJTAG AUTOSCAN CHAIN ADDR10 


DJTAG AUTOSCAN CHAIN ADDR10 DJTAG AUTOSCAN CH 
(0x00000000) AIN ADDR10 


Lees esee re reds qe d dendo Б d] 


DJTAG AUTOSCAN CHAIN ADDR10 


0x00000040 


Type 


| Name | DJTAG АУТО5САМ CHAIN. ADDR10 
Type RW 
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DJTAG_AUTOSCAN_CHAIN_ADDR10 


Field Name Type Reset Description 
Value 


DJTAG AUTOSC | [31:0] RW 0x0 DJTAG_AUTOSCAN_CHAIN_ADDR10 
AN_CHAIN_ADDR 
10 


6.18.25.18 DJTAG_AUTOSCAN_CHAIN_ADDR11 


DJTAG AUTOSCAN CHAIN ADDR11 DJTAG AUTOSCAN CH 
0х00000044 (0х00000000) AIN_ADDR11 


| " |з1 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
| Мате | — — — memos cman o A (DN | 


DJTAG AUTOSCAN CHAIN ADDR!1 1 


RW 


DJTAG AUTOSCAN CHAIN ADDR1 1 


RW 


DJTAG AUTOSCAN CHAIN ADDR!1 1 


Field Name Type Reset Description 
Value 
DJTAG AUTOSC | [31: 0] RW 0х0 DJTAG AUTOSCAN CHAIN ADDR!1 1 
AN CHAIN ADDR 
11 


6.18.25.19 DJTAG AUTOSCAN CHAIN ADDR12 


DJTAG  AUTOSCAN CHAIN. ADDR12 DJTAG AUTOSCAN CH 
050220048 (0x00000000) АІМ ADDR12 


| " |з1 | 30 | 20 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
| Мате | 40 олово оная | 


DJTAG_AUTOSCAN_CHAIN_ADDR12 


RW 


DJTAG_AUTOSCAN_CHAIN_ADDR12 


RW 
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DJTAG_AUTOSCAN_CHAIN_ADDR12 


Field Name Type Reset Description 
Value 


DJTAG AUTOSC | [31:0] RW 0x0 DJTAG_AUTOSCAN_CHAIN_ADDR12 
AN_CHAIN_ADDR 
12 


6.18.25.20 DJTAG AUTOSCAN CHAIN ADDR13 


(0x00000000) АМ ADDR13 
pesos Е па a pes Ee ep E ИШИ НИ e 
[Name |  олаллооысандонғы ФАС | 


DJTAG_AUTOSCAN_CHAIN_ADDR13 


м 


т AN 
Reset | о | о | о | о | io | о [ооо | o Ао о о 
| ви |15|14 | 1з | 12 | 1 | пој o | в |7 | 6 | 5 | 4|з|2 | 1] о] 
| Мате | 1 ололлоомомк avota | 


DJTAG AUTOSCAN. CHAIN. ADDR13 
Type RW 


DJTAG AUTOSCAN CHAIN ADDR13 


Field Name Type Reset Description 
Value 
DJTAG_AUTOSC | [31:0] RW 0х0 DJTAG AUTOSCAN CHAIN ADDR13 
AN CHAIN ADDR 
13 


6.18.25.21 DJTAG AUTOSCAN CHAIN ADDR14 


(0x00000000) AIN ADDR14 
Berto Е es pes ППБ e] 
| кате | ом | 


DJTAG_AUTOSCAN_CHAIN_ADDR14 


ШИ REE EEUU COR ПА CER И ПИ ПИ ЕЈ 
| Мате | DJTAG_AUTOSCAN_CHAIN_ADDR14 


Type RW 
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resa | о | о | о | о | о | о | о оо [оо [о [о о {о [о 


DJTAG_AUTOSCAN_CHAIN_ADDR14 


Field Name Type Reset Description 
Value 


DJTAG AUTOSC | [31:0] RW 0x0 DJTAG_AUTOSCAN_CHAIN_ADDR14 
AN_CHAIN_ADDR 
14 


6.18.25.22 DJTAG_AUTOSCAN_CHAIN_ADDR15 


DJTAG_AUTOSCAN_CHAIN_ADDR15 DJTAG_AUTOSCAN_CH 
Cer [a [з [ж] [т [5 25 [за [зе [т | » [лә [тв [лт [15] 
| Name | DJTAG_AUTOSCAN_CHAIN_ADDR15 
вене О С ОС С Е ер С ОС СЗ 
Cm ЕЕ Е | пе СС ә С |" е [5 а [а Е ОСИ СО 


DJTAG_AUTOSCAN_CHAIN_ADDR15 


м 
Peel PP PP PPP Pp PPP PPL 


DJTAG_AUTOSCAN_CHAIN_ADDR15 


Field Name Type Reset Description 
Value 
DJTAG_AUTOSC | [31: 0] RW 0х0 DJTAG AUTOSCAN CHAIN ADDR15 
AN CHAIN ADDR 
15 


6.18.25.23 DJTAG AUTOSCAN CHAIN ADDR16 


DJTAG AUTOSCAN CHAIN ADDR16 DJTAG AUTOSCAN CH 
0x0000005% (0x00000000) AIN. ADDR16 


| " |з1 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


DJTAG_AUTOSCAN_CHAIN_ADDR16 


еј 
ШІНЕЛЕЛЕЛЕЛЕШЕЛЕЛЕНЕЛЕЛЕЛЕЛЕНЕЛЕНЕН 
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| Name | DJTAG_AUTOSCAN_CHAIN_ADDR16 
Type 


DJTAG_AUTOSCAN_CHAIN_ADDR16 


Field Name Type Reset Description 
Value 


DJTAG_AUTOSC_ | [31:0] RW 0x0 DJTAG_AUTOSCAN_CHAIN_ADDR16 
AN_CHAIN_ADDR 
16 


6.18.25.24 DJTAG_AUTOSCAN_CHAIN_PATTERN1 


DJTAG AUTOSCAN CHAIN PATTERN1 DJTAG AUTOSCAN CH 
0х0000005С (0x00000000) AIN_PATTERN1 


| " |з1 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


DJTAG_AUTOSCAN_CHAIN_PATTERN1 


T 


ққа ______ 
[Reset | о | о | о | о | о | о | о| о |о | о | о|о|о | о оо | 
| ан | ле Е ЕТ | поје а ЕЛЕ а а ве о 


| Мате | DJTAG AUTOSCAN. CHAIN. PATTERN1 
Type RW 


DJTAG AUTOSCAN CHAIN PATTERN! 


Field Name Type Reset Description 
Value 
DJTAG AUTOSC | [31:0] RW 0x0 DJTAG AUTOSCAN CHAIN PATTERN!1 
AN CHAIN PATT 
ERN1 


6.18.25.25 DJTAG_AUTOSCAN_CHAIN_PATTERN2 


DJTAG_AUTOSCAN_CHAIN_PATTERN2 DJTAG_AUTOSCAN_CH 
(0x00000000) AIN_PATTERN2 


| " |з1 | 30 | 20 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


0x00000060 


DJTAG_AUTOSCAN_CHAIN_PATTERN2 


w 
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Reset | о | о | о | о | о | о|о|о|о|о|о|о|о|о| гј ој 
cer ВЕС ЗЕЕ ЕЗ СЗ ЗС ЕСЕ ЕС ВЕ ЕСИ 


DJTAG_AUTOSCAN_CHAIN_PATTERN2 


T 
Peel PPP PPP PP PPP PPL, 


DJTAG_AUTOSCAN_CHAIN_PATTERN2 


Field Name Type Reset Description 
Value 
DJTAG_AUTOSC | [31: 0] RW 0х0 DJTAG AUTOSCAN CHAIN PATTERN2 
AN CHAIN PATT 
ERN2 


6.18.25.26 DJTAG AUTOSCAN CHAIN PATTERNS3 


— DJTAG AUTOSCAN CHAIN PATTERN3 DJTAG AUTOSCAN CH 
(0x00000000) AIN_PATTERN3 


ШЕШ ЕШ АЕ Н Е ЕЕ ea eee Еа 


DJTAG_AUTOSCAN_CHAIN_PATTERN3 


Peel PPP PPP p> 
ШІНЕЛЕЛЕЛЕЛЕШЕЛЕЛЕЛЕЛЕЛЕЛЕНЕНЕЛЕНЕН 


DJTAG AUTOSCAN CHAIN PATTERNS 


м 
Peel PPP PP PP PPP Ге Ге ОС С 


DJTAG_AUTOSCAN_CHAIN_PATTERN3 


Field Name Type Reset Description 
Value 


DJTAG_AUTOSC_ | [31:0] RW 0x0 DJTAG AUTOSCAN CHAIN PATTERNS3 
AN CHAIN PATT 
ERN3 


6.18.25.27 DJTAG AUTOSCAN CHAIN PATTERN4 


(0x00000000) AIN_PATTERN4 
а БА А i А ee Л ЕЗЕП ЕЛ 


V0.3 Spreadtrum Communications, Inc., Confidential and Proprietary 1752 of 2330 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


КЕЗ SPREADTRUM | SC9853l-IA Device Specification 
| Name | DJTAG_AUTOSCAN_CHAIN_PATTERN4 


EO АЕ А А А Е РЯ 
ШІНЕЛЕЛЕЛЕЛЕШЕЛЕЛЕЛЕЛЕЛЕЛЕНЕНЕЛЕНЕН 


| Мате | DJTAG_AUTOSCAN_CHAIN_PATTERN4 
Type RW 


DJTAG_AUTOSCAN_CHAIN_PATTERN4 


Field Name Type Reset oe 
Value 
DJTAG _AUTOSC [31: 0] Spe раните DJTAG_AUTOSCAN_ CHAIN. PATTERN4 
AN CHAIN 


6.18.25.28 DJTAG AUTOSCAN CHAIN РАТТЕНМ5 


(0x00000000) AIN PATTERNS | 
IE dE Tae Ene а 


DJTAG AUTOSCAN CHAIN PATTERNS 


Type 


DJTAG AUTOSCAN CHAIN PATTERN5 


[төте 
T 
вези [o [> ее ее [в о [в ee ee [в 


DJTAG AUTOSCAN CHAIN PATTERN5 


Field Name Type Reset ЕВА | 
Value 


DJTAG _AUTOSC [31: 0] B e атласа — DJTAG AUTOSCAN CHAIN. PATTERNS 
AN CHAIN 


6.18.25.29 DJTAG AUTOSCAN CHAIN РАТТЕНМ6 


0x00000070 DJTAG AUTOSCAN CHAIN PATTERN6 DJTAG AUTOSCAN CH 
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ГЕ = 0500000007 
| Bit | зт | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


DJTAG_AUTOSCAN_CHAIN_PATTERN6 


Ш 


DJTAG AUTOSCAN. CHAIN. PATTERN6 
Type RW 


DJTAG AUTOSCAN CHAIN РАТТЕНМ6 


Field Name Type Reset Description 
Value 
DJTAG_AUTOSC | [31: 0] RW 0х0 DJTAG AUTOSCAN CHAIN PATTERN6 
AN CHAIN PATT 
ERN6 


6.18.25.30 DJTAG AUTOSCAN CHAIN PATTERN7 


0x00000074 DJTAG AUTOSCAN CHAIN PATTERN? DJTAG AUTOSCAN CH 
(0x00000000) АМ PATTERN7 


ШЕШШ pen n espe s e И eee Еа 


ШЫ e e Л e ИКАКНИЕКАКЯ КЕЛЕД ЕЯ И 


DJTAG AUTOSCAN CHAIN PATTERN7 


T 


ымы д 
[Rest | о | о | о | ода № о [o o | о| о | о оо | о | o 
ЕСЕ ЗЕ ПИ ППИ СА АЕ С СЗ ВЕ ee 


DJTAG_AUTOSCAN_CHAIN_PATTERN7 
Type RW 


DJTAG_AUTOSCAN_CHAIN_PATTERN7 


Field Name Type Reset Description 
Value 


DJTAG AUTOSC | [31:0] RW 0x0 DJTAG_AUTOSCAN_CHAIN_PATTERN7 
AN_CHAIN_PATT 
ERN7 
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6.18.25.31 DJTAG AUTOSCAN CHAIN PATTERNG 


600000076 DJTAG_AUTOSCAN_CHAIN_ PATTERNS DJTAG_AUTOSCAN_CH 
(0x00000000) AIN_PATTERNS 


m Ts T p o o ed 
ЕГЕ 


DJTAG AUTOSCAN CHAIN PATTERN8 


ee 
[Reset | о | о | о | о beo | о | о| о ооо [ооо оо | 
ГЕ Е НЫ В Е ЕЕ Е ВВ 


DJTAG AUTOSCAN. CHAIN. PATTERN8 
Type RW 


DJTAG AUTOSCAN CHAIN РАТТЕВМ8 


Field Name Type Reset Description 
Value 
DJTAG AUTOSOC | [31: 0] RW 0x0 DJTAG AUTOSCAN CHAIN PATTERN8 
AN CHAIN PATT 
ERN8 


6.18.25.32 DJTAG AUTOSCAN CHAIN РАТТЕНМ9 


DJTAG AUTOSCAN CHAIN PATTERN9 DJTAG AUTOSCAN СН 
0x0000007C (0x00000000) AIN_PATTERN9 


| " [зт | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


DJTAG AUTOSCAN CHAIN PATTERN9 
Type 


DJTAG AUTOSCAN. CHAIN. PATTERNS 
Type RW 


DJTAG AUTOSCAN CHAIN PATTERNS 


Field Name Type Reset Description 
Value 


DJTAG AUTOSC | [31:0] DJTAG AUTOSCAN CHAIN PATTERNS 
BR кшш РАТТ 
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6.18.25.33 DJTAG_AUTOSCAN_CHAIN_PATTERN10 


0x00000080 DJTAG_AUTOSCAN_CHAIN_PATTERN10 DJTAG_AUTOSCAN_CH 
(0x00000000) AIN_PATTERN10 


ИСТИ ДЕЛЕ [=e [5 25 [за [а [т [ж [лә [тв [зт [15] 
ЕГЕ 


DJTAG_AUTOSCAN_CHAIN_PATTERN10 


DJTAG_AUTOSCAN_CHAIN_PATTERN10 


Т 
а | 1 


DJTAG_AUTOSCAN_CHAIN_PATTERN10 


Field Name Type Reset Description 
Value 
DJTAG EUN bes [31: 0] DJTAG AUTOSCAN CHAIN PATTERN10 
AN CHAIN P 
ERN10 


6.18.25.34 DJTAG AUTOSCAN CHAIN РАТТЕНМ11 


0x00000084 DJTAG AUTOSCAN CHAIN РАТТЕНМ11 DJTAG AUTOSCAN CH 
(0x00000000) AIN PATTERN11 


| " |з1 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


DJTAG_AUTOSCAN_CHAIN_PATTERN11 
Type 


Í NA ЧО. СЕЕ 
[Reset | о | Moff ee | о | о | о |о оо [ооо о | | 
аса А БЕТ 


DJTAG_AUTOSCAN_CHAIN_PATTERN11 


Т 
Peel о Ре ере ОС ОС ОС О ОСЗ ОС Ре] 


DJTAG AUTOSCAN CHAIN PATTERN!11 


Field Name Type Reset Description 
Value 


DJTAG AUTOSC | [81:0] ОЈТАС AUTOSCAN CHAIN. РАТТЕВМ11 
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AN_CHAIN_PATT 
ERN11 


6.18.25.35 DJTAG_AUTOSCAN_CHAIN_PATTERN12 


0x00000088 DJTAG_AUTOSCAN_CHAIN_PATTERN12 DJTAG_AUTOSCAN_CH 
(0x00000000) AIN_PATTERN12 


| " |з1 | 30 | 20 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
| Мате |  олюолловиномн лене a 


DJTAG_AUTOSCAN_CHAIN_PATTERN12 


ce ВЕСЕ ЕЕ ЕЗ А ae ee ЕЗ НЕС 


DJTAG_AUTOSCAN_CHAIN_PATTERN12 


Т 
Peel С С С С ОС С ОС О ОСЗ С КЗ ОР АС ОСЗ ОСЗ 


DJTAG_AUTOSCAN_CHAIN_PATTERN12 


Field Name Type Reset | мр = | 
Value 
DJTAG АМ КД [31:0] = | AUTOSCAN CHAIN PATTERN12 
AN CHAIN P 
ERN12 


6.18.25.36 DJTAG AUTOSCAN CHAIN PATTERN13 


(0x00000000) - AIN PATTERN13- 
pam а spe EIE E ER 
[wm | (ОМ) огаллокасниртена | || 


DJTAG AUTOSCAN CHAIN PATTERN13 


DJTAG AUTOSCAN CHAIN PATTERN!13 


м 
LINSEREREREREREREREREREREREREREREN 


ШЕ E ИЕА ЛЕЛЕЗЕЗЛКА ЕС СА ЕЗ 


DJTAG_AUTOSCAN_CHAIN_PATTERN13 


теве | ви | Type | Reset | бы | 
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per 


—— [31: 0] ЕИ | AUTOSCAN_CHAIN_PATTERN13 
AN_CHAIN_PATT 
ERN13 


6.18.25.37 DJTAG_AUTOSCAN_CHAIN_PATTERN14 


(0х00000000) - АІМ РАТТЕНМ14. 
РЕВВА Е ТЕДДИ 
| Мате | DJTAG_AUTOSCAN_CHAIN_PATTERN14 
пм м 
Reset | о | о |» |о | о оо о [оо о» А 
еа ра Еа А Ж ЕЧЕН И 


DJTAG_AUTOSCAN_CHAIN_PATTERN14 


м 
к= С С С Ре ер Е ОСЗ ере С ОС С 


DJTAG_AUTOSCAN_CHAIN_PATTERN14 


Field Name Type Reset м” 5. 
Value 
DJTAG aN КАТ [31: 0] и | AUTOSCAN_CHAIN_PATTERN14 
AN CHAIN P 
ERN14 


6.18.25.38 DJTAG AUTOSCAN CHAIN РАТТЕНМ15 


(0х00000000) - АІМ РАТТЕВМ№15 
ПО 


DJTAG_AUTOSCAN_CHAIN_PATTERN15 


Type 


NY м 7) 
пез о AN о | о | о | о |о|о | о | о|о|о|о|о|о о 
В еи иав таа 


DJTAG_AUTOSCAN_CHAIN_PATTERN15 


м 
ЕІЛЕНЕНЕЕЕНЕНЕЛЕЕЕНЕНЕЛЕЕЕНЕНЕЛЕНЕН 


DJTAG_AUTOSCAN_CHAIN_PATTERN15 
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Field Name Type Reset И 
Value 


DJTAG _AUTOSC [31: 0] e masse — DJTAG AUTOSCAN CHAIN. PATTERN15 
AN CHAIN 


6.18.25.39 DJTAG AUTOSCAN CHAIN PATTERN16 


(0x00000000) - AIN PATTERN16- 
Be EE IET SEE E cas ETE 
| Name | DJTAG AUTOSCAN CHAIN PATTERN16 
ШЕЛ NENNEN з Aa 
| неге: | о |о | о | о | о |о оо о о | NAAN || 
ШЫ КЫЛ Е ВА C И ЕВС ЛЕЛЕ 
| uaa ловом CHAN рате ММ | 


DJTAG_AUTOSCAN_CHAIN_PATTERN16 


[төте 
м 
вези [5 [о Ре ере ер ери ере [> 


DJTAG_AUTOSCAN_CHAIN_PATTERN16 


Field Name Type Reset NENNEN 
Value 
DJTAG _AUTOSC [31: 0] EE pras — DJTAG, AUTOSCAN CHAIN. PATTERN16 
AN CHAIN 


6.18.25.40 DJTAG AUTOSCAN CHAIN DATA1 


DJTAG AUTOSCAN TA DATA1 d А еа CH 


ИТИЕЛЕЛЕЗЕЗЕЛЕЛЕЗЕЛЕЗЕЗЕЛЕЗЕЗЕЗЕЗЕЗ 


DJTAG_AUTOSCAN_CHAIN_DATA1 


Type 


чу ЗН е | 
[Reset | о | о | о | о | о | о | о | о ооо јо ооо | 
Е ee ee 
ы оо 


DJTAG_AUTOSCAN_CHAIN_DATA1 


[төте 
| 51 


DJTAG AUTOSCAN CHAIN DATA1 
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Field Name Type Reset _ ж = Ә 
Value 


DJTAG ШЫБАА [31: 0] ia _AUTOSCAN_CHAIN_DATA1 
a | CHAIN D 


6.18.25.41 DJTAG AUTOSCAN CHAIN DATA2 


DJTAG AUTOSCAN CHAIN DATA2 БИА. oR CH 
(0x00000000) ATA2 


eee 


0x000000A0 


DJTAG_AUTOSCAN_CHAIN_DATA2 


Type 


ОХ | 
[Rest | о | о | о [ооо [ооо | о а ФӘ | о 
ЕС gias [ra fas fe anao ЕСЕН ВЕСТ С ПА eee 


| Мате | DJTAG_AUTOSCAN_CHAIN_DATA2 
Type 


DJTAG_AUTOSCAN_CHAIN_DATA2 


Field Name Type Reset cc 
Value 
DJTAG AN БА [31: 0] и i AUTOSCAN CHAIN DATA2 
^h | CHAIN D 


6.18.25.42 DJTAG AUTOSCAN CHAIN DATAS3 


DJTAG AUTOSCAN CHAIN DATAS3 и да CH 
(0x00000000) АТАЗ 


eee 


DJTAG_AUTOSCAN_CHAIN_DATA3 


0x000000A4 


Type 


ы у о 
ОА С ЕЕ Е ЕЕ Е ЕЕ Е Е Е 
E СЕИ ЕЕЗ Е ЈИ С С ПИ ПС ЕС ПИ Е ВЕ СВОЕ 


DJTAG_AUTOSCAN_CHAIN_DATA3 
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[неге | 
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DJTAG_AUTOSCAN_CHAIN_DATA3 


Field Name Type Reset Description 
Value 


DJTAG AUTOSC | [31:0] 0x0 DJTAG_AUTOSCAN_CHAIN_DATA3 
AN_CHAIN_DATA 
3 


6.18.25.43 DJTAG_AUTOSCAN_CHAIN_DATA4 


DJTAG_AUTOSCAN CHAIN. DATA4 DJTAG AUTOSCAN CH 
0х000000А8 (0x00000000) АІМ DATA4 


| " |з1 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
| Мате | олаадловомснимомм _ A 0 ~ | 


DJTAG_AUTOSCAN_CHAIN_DATA4 


DJTAG_AUTOSCAN_CHAIN_DATA4 


DJTAG_AUTOSCAN_CHAIN_DATA4 


Field Name Type Reset Description 
Value 
DJTAG AUTOSC | [31: 0] 0х0 DJTAG AUTOSCAN CHAIN DATA4 
AN CHAIN DATA 
4 


6.18.25.44 DJTAG AUTOSCAN CHAIN DATA5 


DJTAG AUTOSCAN CHAIN DATAS DJTAG AUTOSCAN CH 
0x000000AC (0x00000000) AIN_DATA5 


| B |з1 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | ој 18 | 17 | 16 | 
| Мате |" ~ | DITAGLAUTOSCAN_CHANLDATAS ||| 


DJTAG_AUTOSCAN_CHAIN_DATAS 


DJTAG_AUTOSCAN_CHAIN_DATAS 
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DJTAG_AUTOSCAN_CHAIN_DATA5 


Field Name Type Reset Description 
Value 


DJTAG AUTOSC | [31:0] 0x0 DJTAG_AUTOSCAN_CHAIN_DATA5 
AN_CHAIN_DATA 
5 


6.18.25.45 DJTAG_AUTOSCAN_CHAIN_DATA6 


DJTAG AUTOSCAN CHAIN DATAG DJTAG AUTOSCAN CH 
0x00000080 (0x00000000) AIN_DATAG 


| " |з1 | 30 | 20 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 16 | 17 | 16 | 
| Мате | tac ловом ohan patas , ФА | 


DJTAG_AUTOSCAN_CHAIN_DATA6 


ою AN 
Reset | о | о | о | о | о | о|о|о|о | о мл Мо | о о 
| ви |15|14 | 1з | 12 | зо [о | ге |7 | 6 | 5 | 4|з|2 | 1] о] 
| Мате | | DUARAUICSOMEQHANLDATS | 


DJTAG_AUTOSCAN_CHAIN_DATA6 
Type 


DJTAG_AUTOSCAN_CHAIN_DATA6 


Field Name Type Reset Description 
Value 
DJTAG_AUTOSC | [31: 0] 0х0 DJTAG AUTOSCAN CHAIN DATA6 
AN CHAIN DATA 
6 


6.18.25.46 DJTAG AUTOSCAN CHAIN DATA? 


DJTAG AUTOSCAN CHAIN DATA7 DJTAG AUTOSCAN CH 
%0000006% (0х00000000) АН БАТА? 


| " |з1 | зо | 20 [28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
[Name | — | олеллоон онат | 


DJTAG AUTOSCAN CHAIN DATA7 


ШЕМ ECHTE ER EEUU COR CR ПС ECRIRE RE ЕЛЕН ЕЛ 
| Name | DJTAG AUTOSCAN CHAIN DATA7 


Type 
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resa | о | о | ojo[ojojo]ejo[opojo[ojo]o[o 


DJTAG_AUTOSCAN_CHAIN_DATA7 


Field Name Type Reset Description 
Value 


DJTAG AUTOSC | [31:0] 0x0 DJTAG_AUTOSCAN_CHAIN_DATA7 
AN_CHAIN_DATA 
7 


6.18.25.47 DJTAG AUTOSCAN CHAIN DATA8 


DJTAG AUTOSCAN CHAIN DATA8 DJTAG, AUTOSCAN СН 
0х000000В8 (0x00000000) AIN _DATA8 


| Bt |з1 | 30 | 20 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


DJTAG_AUTOSCAN_CHAIN_DATA8 
пе м 
ДЕР ЗА Е БИН pod RES О ОЕ 39) ЕВЕ И НЕН 


DJTAG_AUTOSCAN_CHAIN_DATA8 


Peel PPP Ре PPP PPP PPP 


DJTAG_AUTOSCAN_CHAIN_DATA8 


Field Name Type Reset Description 
Value 
DJTAG_AUTOSC | [31: 0] 0х0 DJTAG_AUTOSCAN_CHAIN_DATA8 
AN_CHAIN_DATA 
8 


6.18.25.48 DJTAG_AUTOSCAN_CHAIN_DATA9 


DJTAG AUTOSCAN CHAIN РАТА DJTAG AUTOSCAN СН 
0x000000BC (0x00000000) AIN_DATA9 


| " [зт | 30 | 20 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


DJTAG AUTOSCAN CHAIN DATA9 


me ЗИ 
еј 
ШІНЕЛЕЛЕЛЕЛЕШЕЛЕЛЕНЕЛЕЛЕЛЕНЕНЕЛЕНЕН 
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| Name | DJTAG AUTOSCAN CHAIN DATA9 
е ООС 


DJTAG AUTOSCAN CHAIN DATA9 


Field Name Type Reset Description 
Value 


DJTAG AUTOSC | [31:0] 0x0 DJTAG AUTOSCAN CHAIN DATA9 
AN CHAIN DATA 
9 


6.18.25.49 DJTAG AUTOSCAN CHAIN DATA10 


DJTAG AUTOSCAN CHAIN. DATA10 DJTAG AUTOSCAN CH 
0х000000С0 (0x00000000) АІМ DATA10 


| " |з1 | 30 | 20 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


DJTAG_AUTOSCAN_CHAIN_DATA10 


ққ ONU д 
Reset | о | о | о | о | о | о | о| о |о | о | о|о|о | о оо | 
| ви REE ЗЕ В ЗС ECRIRE ЕИ ЕН ГЕ 


| Мате | DJTAG_AUTOSCAN_CHAIN_DATA10 
Type 


DJTAG_AUTOSCAN_CHAIN_DATA10 


Field Name Type Reset Description 
Value 
DJTAG AN REN [31: 0] DJTAG_AUTOSCAN_CHAIN_DATA10 
ЖА | CHAIN D 


6.18.25.50 DJTAG AUTOSCAN CHAIN DATA11 


DJTAG_AUTOSCAN CHAIN. DATA11 DJTAG AUTOSCAN CH 
0х000000С4 (0x00000000) AIN. DATA11 


| " |з1 | 30 | 20 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


DJTAG_AUTOSCAN_CHAIN_DATA11 
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Reset | о | о | о | о | о | о | о|о|о|о|о|о|о|о| гј ој 
ШЛИЕЛЕЛЕНЕЛЕЛЕЛЕНЕНЕЖЕЛЕЛЕЙЕЛЕНЕЛЕЙ 


DJTAG_AUTOSCAN_CHAIN_DATA11 


LINSEREREREREREREREREREREREREREREN 


DJTAG AUTOSCAN CHAIN DATA11 


Field Name Type Reset Description 
Value 
DJTAG AUTOSC | [31:0] 0x0 DJTAG_AUTOSCAN_CHAIN_DATA11 
AN_CHAIN_DATA 
11 


6.18.25.51 DJTAG_AUTOSCAN_CHAIN_DATA12 


DJTAG_AUTOSCAN_CHAIN_DATA12 DJTAG_AUTOSCAN_CH 
0x000000C8 (0x00000000) AIN_DATA12 


ШЕШ EE ЕЕЕ Е ee А ee ee 


DJTAG_AUTOSCAN_CHAIN_DATA12 
Tye PON 
ШЕ ЗЕ Е C ER DC СИ ЕС ИЕЛ 


DJTAG_AUTOSCAN_CHAIN_DATA12 


ЕІЛЕНЕНЕЕЕНЕЛЕНЕКЕКИЕНЕЛЕНЕНЕНЕЛЕНЕН 


DJTAG_AUTOSCAN_CHAIN_DATA12 


Field Name Type Reset Description 
Value 


DJTAG AUTOSC | [31:0] 0x0 DJTAG_AUTOSCAN_CHAIN_DATA12 
AN_CHAIN_DATA 
12 


6.18.25.52 DJTAG_AUTOSCAN_CHAIN_DATA13 


DJTAG AUTOSCAN CHAIN. DATA13 DJTAG AUTOSCAN CH 
0х000000СС (0x00000000) AIN_DATA13 


ШЕШЕН ee ren penes s ere ee ЕЕ БЕН Б 
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| Name | DJTAG AUTOSCAN CHAIN DATA13 


LINSEREREREREREREREREREREREREREREN 
ШІНЕЛЕЛЕЛЕЛЕШЕЛЕЛЕЛЕЛЕЛЕЛЕНЕНЕЛЕНЕН 


DJTAG_AUTOSCAN_CHAIN_DATA13 


DJTAG_AUTOSCAN_CHAIN_DATA13 


Field Name Type Reset СЕ „ење | 
Value 
DJTAG Ты [31: 0] ПЕНИ | AUTOSCAN_ CHAIN. DATA13 
АА | CHAIN D 


6.18.25.53 DJTAG AUTOSCAN CHAIN DATA14 


DJTAG AUTOSCAN | a d DATA14 DJTAG. AUTOSCAN CH 


Га ра Га а Ге а [а [а в а я [в [в [т 


DJTAG_AUTOSCAN_CHAIN_DATA14 


попе | 
[кезе | 


Туре 


мА | 
[Reset | о | о | о | о |о | о оо | o | о | of] ооо | 
| ви REE ма а | о ЕСЕН ЕЗЕК ИЕБИ ЕИ ЕН Г 


DJTAG_AUTOSCAN_CHAIN_DATA14 


[төте 
вези [o [> ее ее [в Ре tell [в e 


DJTAG_AUTOSCAN_CHAIN_DATA14 


Field Name Type Reset ЕВА | 
Value 


DJTAG IN REA [31: 0] NEN IR | AUTOSCAN CHAIN DATA14 
i | CHAIN D 


6.18.25.54 DJTAG AUTOSCAN CHAIN DATA15 


0x000000D4 DJTAG_AUTOSCAN_CHAIN_DATA15 DJTAG_AUTOSCAN_CH 
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(0x00000000) AIN_DATA15 


ны О 
ЕХНЕНЕЈЕЛЕЖЕЕЈЕННИСЗЕВЕНЕЈ НИКАКО 
| CRON OOo 


DJTAG_AUTOSCAN_CHAIN_DATA15 


ви |15) м|13)12/11/10)9)8)/7|6)5)4|3/|2|1)0, 
| Мате | DJTAG_AUTOSCAN_CHAIN_DATA15 
Type 


DJTAG_AUTOSCAN_CHAIN_DATA15 


Field Name Type Reset Description 
Value 
DJTAG AUTOSC | [31: 0] 0x0 DJTAG_AUTOSCAN_CHAIN_DATA15 
AN_CHAIN_DATA 
15 


6.18.25.55 DJTAG_AUTOSCAN_CHAIN_DATA16 


DJTAG_AUTOSCAN_CHAIN_DATA16 DJTAG_AUTOSCAN_CH 
0x000000D8 (0x00000000) AIN_DATA16 


ДАН ПР Е Е ЕЕ Е ree ees ped Еа 
|Nme| — 7 евуИвоненкоте || 


DJTAG_AUTOSCAN_CHAIN_DATA16 


ым. д 
[Rest | о | о | о | ода № о |о | о ooo оо | о | о 
EACAN 
| Мате | æ / ү олеллованомнжав __ 


DJTAG_AUTOSCAN_CHAIN_DATA16 
Type 


DJTAG_AUTOSCAN_CHAIN_DATA16 


Field Name Type Reset Description 
Value 


DJTAG_AUTOSC | [31:0] 0x0 DJTAG_AUTOSCAN_CHAIN_DATA16 
AN_CHAIN_DATA 
16 
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6.18.25.56 DJTAG_AUTOSCAN_CHAIN_MASK1 


(OxFFFFFFFF) АІМ МА5К1 
ШІИЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЗ 


DJTAG AUTOSCAN CHAIN MASK1 


м 


| Reset |! | 
О ЛЕЛЕ ИЕЛИ 
| ЕСЛИ € J 


oo 
| позе | | |" | | | |" |" | | |" |" |" |" [| 


DJTAG AUTOSCAN CHAIN MASK1 


Field Name Type Reset Description 
Value 
DJTAG AUTOSC | [31: 0] RW ОХЕЕЕЕ | DJTAG AUTOSCAN CHAIN MASK1 
AN CHAIN MASK FFFF 
1 


6.18.25.57 DJTAG_AUTOSCAN_CHAIN_MASK2 


DJTAG AUTOSCAN CHAIN MASK2 DJTAG AUTOSCAN CH 
0x000000E0 (ОХЕЕЕЕЕЕЕЕ) АМ MASK2 


| " |з1 | 30 | 20 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


DJTAG_AUTOSCAN_CHAIN_MASK2 


м 
ЕЛЕН 

ШІНЕЛЕЛЕЛЕЛЕШЕЛЕЛЕНЕЛЕЛЕЛЕНЕНЕЛЕНЕН 
те | ТІ: “ТТІ: | 


——v— 
Beset | и | | | | | | | |» КИ |" ЕЧ | ЕЗ 


DJTAG_AUTOSCAN_CHAIN_MASK2 


Field Name Type Reset Description 
Value 


DJTAG AUTOSC | [31:0] EON DJTAG AUTOSCAN CHAIN МАЅК2 
2” | CHAIN МАЭК 
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6.18.25.58 DJTAG_AUTOSCAN_CHAIN_MASK3 


DJTAG_AUTOSCAN ae MASK3 nir M NAA — CH 


RCNEJEIJEIEIEJESEIEIEIEJEREJEIEIEAE 


DJTAG AUTOSCAN CHAIN МА5КЗ 


м 


| Reset [M 
ERES CERES RSS УУ ЕВ ЕСА В ЕВЕ В КИ ЕИ 


DJTAG_AUTOSCAN_CHAIN_MASK3 


м 
ЕСЕ 


DJTAG_AUTOSCAN_CHAIN_MASK3 


Field Name Type Reset Description 
Value 
DJTAG_AUTOSC | [31: 0] RW OxFFFF | DJTAG. AUTOSCAN CHAIN МАЅКЗ 
AN CHAIN MASK FFFF 
3 


6.18.25.59 DJTAG AUTOSCAN CHAIN МА5КА 


DJTAG AUTOSCAN BN | MASK4 dT MESA T CH 


ica E S E EO GE CE CORE EIER 
| Name | DJTAG AUTOSCAN CHAIN. MASK4 

Type RW 

| Bit |15|14 | 13 [122 | 1 | ој о {в [7 {6 {5 {а {з {2 {то 


DJTAG_AUTOSCAN_CHAIN_MASK4 


м 
ЕСІ 


DJTAG_AUTOSCAN_CHAIN_MASK4 


Field Name Type Reset Description 
Value 


DJTAG AUTOSC | [31:0] ОХЕЕЕЕ | DJTAG AUTOSCAN CHAIN. MASK4 
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4 


6.18.25.60 DJTAG_AUTOSCAN_CHAIN_MASK5 


DJTAG AUTOSCAN CHAIN MASKS DJTAG AUTOSCAN CH 


ICNEJEIJEIJEJEJESEIEIEIEJEREJEIEIEAE 
| Мате | _ __ олелдлозл\самв | 


DJTAG AUTOSCAN CHAIN MASK5 


Type RW 


| Reset | 
ШЕ RE Е И ИЕ EE ECRIRE 


DJTAG AUTOSCAN CHAIN MASK5 


м 
ЕСЕ 


DJTAG AUTOSCAN CHAIN MASK5 


Field Name Type Reset о ЕЕЕ 
Value 
DJTAG_AUTOSC | [31: 0] Сеј T E LM — i AUTOSCAN CHAIN MASK5 
E | CHAIN MASK 


6.18.25.61 DJTAG AUTOSCAN CHAIN MASK6 


DJTAG. AUTOSCAN CHAIN MASKE DJTAG AUTOSCAN CH 


ICNEJEIJEIEIEJESEIEIEIEJEREIJEIEIEAE 
[Name | „Са олелдлозл\самв | 


DJTAG AUTOSCAN CHAIN MASK6 


Type RW 


| Reset | 
cer gepa e te RS RC ЕС ЕСЕ SR 


DJTAG AUTOSCAN CHAIN MASK6 


м 
ЕСЕ 


DJTAG_AUTOSCAN_CHAIN_MASK6 


теве | ви | Type [ Res | бы | 
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es ие CM 


—— | AUTOSC | [31: 0] ee — I ——— | АОТОФСАМ CHAIN MASK6 
En | CHAIN MASK 


6.18.25.62 DJTAG AUTOSCAN CHAIN MASK7 


DJTAG. AUTOSCAN CHAIN МАЗК7 DJTAG AUTOSCAN CH 


KNEJEIEIEIEZEIEJEJEJEIEIEIEIEIEAE 


DJTAG AUTOSCAN CHAIN MASK7 


Type RW 


| Reset | 
Eem ППИ НА EE ER RR ERR CIE RR САЕН ҮҮ 


DJTAG AUTOSCAN CHAIN MASK7 


ЕГЕ 
w 
ЕСЕ 


DJTAG_AUTOSCAN_CHAIN_MASK7 


Field Name Type Reset ___---- ____| 
Value 
DJTAG_AUTOSC | [31: 0] REN ане | AUTOSCAN CHAIN MASK7 
~ | CHAIN MASK 


6.18.25.63 DJTAG_AUTOSCAN_CHAIN_MASK8 


DJTAG_AUTOSCAN_CHAIN_MASK8 ан. мос = CH 
ки (0xFFFFFFFF) 


pelee eE e ele 


DJTAG_AUTOSCAN_CHAIN_MASK8 


RW 


| Reset | 
БЕЛЕ ПА ПА faa ЕЗИ С Е ПАСА ДС ЗЕ eee 


DJTAG AUTOSCAN CHAIN MASK8 


RW 


DJTAG AUTOSCAN CHAIN МА5К8 
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Field Name Type Reset ЕВА 
Value 


DJTAG AUTOSC | [31:0] РЕ л = | AUTOSCAN_CHAIN_MASK8 
^h | CHAIN MASK 


6.18.25.64 DJTAG AUTOSCAN CHAIN MASK9 


DJTAG AUTOSCAN Кашы МА5К9 dT MAE С CH 


ICNEJEIJEIEIEJESEIEIEIEJEREJEIEIEAE 


DJTAG AUTOSCAN CHAIN MASK9 


Type RW 


| Reset | 1 | 
LESE ЛЕ ЕЗ О Л Ee a СО ЦЕ ЕЕ ЕЛ ЕУ 


DJTAG_AUTOSCAN_CHAIN_MASK9 


[төте 
м 
веза сс 


DJTAG_AUTOSCAN_CHAIN_MASK9 


Field Name Type Reset eS 
Value 
DJTAG_AUTOSC | [31: 0] че ЗИ ЕСЕ | AUTOSCAN CHAIN MASK9 
25 | CHAIN MASK 


6.18.25.65 DJTAG AUTOSCAN CHAIN MASK10 


DJTAG AUTOSCAN CHAIN MASK10 DJTAG AUTOSCAN CH 
0x00000100 (ОХЕЕЕЕЕЕЕЕ) АІМ MASK10 


| Bit_| 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


DJTAG_AUTOSCAN_CHAIN_MASK10 


Type RW 


| Reset | | 
ла E ES EN RR ЕСЕ а | |а ei 


DJTAG_AUTOSCAN_CHAIN_MASK10 


кате“ 
м 
веза | ЕНЕНЕНЕНЕНЕНЕБЕНЕНЕНЕНЕНЕНЕНЕН 


DJTAG AUTOSCAN CHAIN MASK10 
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Field Name Type Reset =) 
Value 


DJTAG PUN MRK [31: 0] eee Ем | AUTOSCAN_CHAIN_MASK10 
КА | CHAIN М 


6.18.25.66 DJTAG AUTOSCAN CHAIN MASK11 


DJTAG AUTOSCAN CHAIN MASK11 DJTAG AUTOSCAN CH 
(OXFFFFFFFF) AIN MASK11 


КЕЕШ pen] re ees Ese И ene] a К e de] 


DJTAG AUTOSCAN CHAIN MASK1 1 


0x00000104 


Type RW 


| Reset | 1| 
| " |15|14 | 1з | 12 | 1 | пој | в |7 | 6 | 5 |4|з|2 | 1] о] 


DJTAG_AUTOSCAN_CHAIN_MASK11 


пате 
м 
= 


DJTAG_AUTOSCAN_CHAIN_MASK11 


Field Name Type Reset б л И 
Value 
DJTAG EIN. MAS [31: 0] У viia NEN НЕН _ AUTOSCAN CHAIN MASK1 1 
a | CHAIN M 


6.18.25.67 DJTAG AUTOSCAN CHAIN MASK12 


DJTAG AUTOSCAN CHAIN MASK12 DJTAG AUTOSCAN CH 
(OxFFFFFFFF) AIN_MASK12 


БЕШЕНЕНЕ НЕШ ЕЕ ee dps s] 


DJTAG_AUTOSCAN_CHAIN_MASK12 


0x00000108 


Type RW 


Pe С Е ЕЕ БИ ee ЕИ АЕ 28 


DJTAG_AUTOSCAN_CHAIN_MASK12 


RW 
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DJTAG_AUTOSCAN_CHAIN_MASK12 


Field Name Type Reset Description 
Value 


DJTAG AUTOSC | [31:0] RW OxFFFF | DJTAG_AUTOSCAN_CHAIN_MASK12 
AN_CHAIN_MASK БЕБЕ 
12 


6.18.25.68 DJTAG_AUTOSCAN_CHAIN_MASK13 


DJTAG AUTOSCAN CHAIN MASK13 DJTAG AUTOSCAN CH 
0х0000010С (ОХЕЕЕЕЕЕЕЕ) AIN. MASK13 


| вт |з1 | 30 | 20 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
| Мате | DJTAG_AUTOSCAN_CHAIN_MASK13 


м 


ecset [О ОВ ОВ Ет S ET. 
ИЕЛ ЕЛЕ 12 | рю [о | ге | | е | 5 | 4 [зато 


DJTAG_AUTOSCAN_CHAIN_MASK13 


RW 


DJTAG_AUTOSCAN_CHAIN_MASK13 


Field Name Type Reset Description 
Value 
DJTAG_AUTOSC | [31:0] RW OxFFFF | DJTAG AUTOSCAN CHAIN MASK13 
AN CHAIN MASK FFFF 
13 


6.18.25.69 DJTAG AUTOSCAN CHAIN MASK14 


DJTAG AUTOSCAN CHAIN MASK14 DJTAG AUTOSCAN CH 
(ОХЕЕЕЕЕЕЕЕ) AIN_MASK14 


| вт |з1 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
| Мате |" 9 олаваловононамаки | 


0x00000110 


DJTAG_AUTOSCAN_CHAIN_MASK14 


RW 
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DJTAG_AUTOSCAN_CHAIN_MASK14 


Field Name Type Reset Description 
Value 


DJTAG AUTOSC | [31:0] RW OxFFFF | DJTAG_AUTOSCAN_CHAIN_MASK14 
AN_CHAIN_MASK БЕБЕ 

14 

6.18.25.70 DJTAG_AUTOSCAN_CHAIN_MASK15 


(OxFFFFFFFF) AIN_MASK15 
ИЛИ EEE 
пе | икони 7 _ 


DJTAG AUTOSCAN CHAIN MASK15 


м 


| Reset |! | 
ШЕН EE ДА ЕТ Е ЕЕ ЕС ЕС НИ ГУ 
| Мате | ____________олаваловомомике 5 | 


UTE 5 
| eset ss И ЕЗ ЖЕДЕЛ Л ЕЕ БЕ 


DJTAG_AUTOSCAN_CHAIN_MASK15 


Field Name Type Reset Description 
Value 
DJTAG_AUTOSC | [31: 0] RW ОХЕЕЕЕ | DJTAG AUTOSCAN CHAIN MASK15 
AN CHAIN MASK FFFF 
15 


6.18.25.71 DJTAG AUTOSCAN CHAIN MASK16 


(OxFFFFFFFF) AIN_MASK16 
ИЛИ EEE 
ІСІГІ ЗИ 


DJTAG_AUTOSCAN_CHAIN_MASK16 


м 


ШИ ЕСЛЕГИЕЕЛ fe У EE ELEC Е ЕВЕ КИЕУ 
| Name | DJTAG_AUTOSCAN_CHAIN_MASK16 


Type RW 
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DJTAG_AUTOSCAN_CHAIN_MASK16 


Field Name Type Reset Description 
Value 
DJTAG AUTOSC | [31: 0] RW OxFFFF | DJTAG_AUTOSCAN_CHAIN_MASK16 
AN CHAIN MASK FFFF 
16 


6.18.25.72 DJTAG AUTOSCAN SCAN EN 


0x0000011C DJTAG AUTOSCAN SCAN ЕМ (0x0000FFFF) | DJTAG AUTOSCAN SC 


| B | 31 | 30 | 20 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 16 | 17 | 16 | 
| Мате = 


reserved 
wef во 
Peset | ЕЕ ЕН ИЕН ИЕН АТП шен И 
| Bi |18) 1а | 1з | 12 т јо [о [вт је [5 [а із [2 | то 


DJTAG_AUTOSCAN_SCAN_EN 


RW 


DJTAG_AUTOSCAN_SCAN_EN 


Field Name Type Reset Description 
Value 


emna fema фо [www — — — — — — — — 


DJTAG AUTOSC | [15: 0] RW OxFFFF | scan enable of 16 autoscan chain 
AN_SCAN_EN 


6.18.25.73 DJTAG_AUTOSCAN_INT 


C [o [9o [3 [29 [7 29 25 [2s [7 [7 [7 [7 e [6 [v [e 


reserved 


Type 


eee eee 
Reset | о | о | о | о | о | о | о | о | о | о | о | о |о| о | о | о 
ИЕЛ ЛЕЛЕ РЕП ЕС ЕД СИ 


DJTAG_AUTOSCAN_INT 
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еј у 7, 
везе |" С ере Ре ОС ОС ОСЗ О ОСЗ ОС Ре] 


DJTAG_AUTOSCAN_INT 


Field Name Type Reset Description 
Value 


еле” је фо [www — — — _ 


DJTAG_AUTOSC | [15: 0] 0х0 djtag autoscan chain interrupt 
AN_INT 


6.18.25.74 DJTAG_AUTOSCAN_INT_CLR 


0x00000124 DJTAG_AUTOSCAN_INT_CLR (0х00000000) | PYTAG_AUTOSCAN_INT 


| B | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | v8 | 17 | 16 | 
| Мате = SS 


reserved 


eee eee 
| Reset | ЕЕ БИ СЗ ОК ЗА dede qo] ss ЕЕ 
ШИ ЛЕШ ЫШ И ЯШЕ ЕШ ЕЕ И И ЕЕЕ ШЕ Т 


- | 


== EL 
_ КЕ 


DJTAG_AUTOSCAN_INT_CLR 


Field Name Type Reset Description 
Value 


DJTAG_AUTOSC — of autoscan chain interrupt 
AN INT CLR 
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6.18.25.75 DJTAG_DAP_MUX_CTRL_SOFT_RST 


DJTAG_DAP_MUX_CTRL_SOFT_RST DJTAG_DAP_MUX_CTRL 
(0x00000000) _SOFT_RST 


| Bit_| 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 16 | 17 | 16 | 
L3. |] со — | 


reserved 
еј О 
Pest ЏИ 244474774777 775771 
|" |15|1а [яз | 12 |! | пој о £o | 7 6 [5 La |a i2 |1 |0] 


= | 


0х00000128 


DJTAG_DAP_MUX_CTRL_SOFT_RST 


Field Name Type Reset Description 
Value 


DJTAG_DAP_MU reset of LE mux control chain 
x си ЅОҒТ А 
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6.18.26 Application Notes 
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7 CAM Subsystem 


7.1 Overview 
The CAM subsystem composed of following multimedia accelerator: CSI, DCAM, ISP, JPG, CPP, DPU, DSI. 


CSI: mipi csi host controller; 
DSI: mipi dsi host controller; 
DCAM: support camera interface process, image resizing and rotation; 
ISP: support image signal processing for data from sensor; 


JPG: support compression and decompression for YUV image data; 


CPP: camera post processor; 
DPU: display processor unit, support osd and 6 layer blending and support write back; 
SFBCD:data streame decompression unit; 


7.1.1 CAM memory mapping 


Base_Addr Addr Range Addr Map Description 
0x0_D200_0000~0x0_D20F_FFFF reserved 
0x0_D210_0000~0x0_D21F_FFFF CAM AHB REG 
0х0 0220 0000-0x0 D22F FFFF DCAMO 

0x0_D000_0000 0x0_D230_0000~0x0_D23F_FFFF ОСАМ! 
0x0_D240_0000~0x0_D24F_FFFF reserved 
0x0_D250_0000~0x0_D25F_FFFF JPGO 
0x0_D260_0000~0x0_D26F_FFFF reserved 
0x0_D270_0000~0x0_D27F_FFFF CSIO 
0х0 D280 0000-0х0 D28F БЕБЕ СОП 
0x0_D290_0000~0x0_D29F_FFFF reserved 


0x0_D2A0_0000~0x0_D2AF_FFFF 


Perfermance monitor 


0x0_D2B0_0000~0x0_D2BF_FFFF 


CPP 


0x0_D2C0_0000~0x0_D2CF_FFFF reserved 

0x0 D2DO 0000-0x0 D2DF FFFF reserved 

0х0 D2EO 0000-0x0 D2EF FFFF ISP MAIN 

0х0 D2FO 0000-0x0 D2FF FFFF ISP LITE 

0х0 D300 0000-0x0 D30F FFFF CAM CLK REG 

0х0 D310 0000-0x0 D31F FFFF CAM DISP AHB REG 
0х0 D320 0000-0x0 D32F ЕЕЕЕ DPU 

0х0 D330 0000-0x0 D38F FFFF reserved 

0х0 D390 0000-0х0 D39F FFFF DSIO 
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7.1.2 CAM interrupt 


Interrupt Name Interrupt Type Interrupt Source Interrupt Num 
int_req_cpp High Level cam_sys 95 
int req dispcO High Level cam sys 85 
int req dsiO[1] High Level cam sys 83 
int req dsiO[0] High Level cam sys 82 
int req dcamO High Level cam sys 77 
int_req_dcam1 High Level cam_sys 76 
int іга jpgO High Level cam sys 75 
int ка со High Level cam_sys 73 
int_irq_csi1 High Level cam_sys 72 
Isp_lite int reg ch1 High Level cam sys 78 
Cam idi int sw done High Level cam sys 74 
Гр main int req спо High Level cam sys 71 
int req isp perfmon High Level cam sys 70 
Гор lite int гед сһ0 High Level cam sys 60 
І5р main int req ch1 High Level cam sys 37 
Int гед cam busmon High Level cam sys 21 
7.2 DCAM IF 


7.2.1 Overview 


The DCAM (Digital Camera) integrates several multimedia hardware accelerator include camera interface, 
videophone path. RAW RGB data can be captured by camera interface. 


7.2.2 Features 


e Support MIPI CSI-2 interface; 

e Support up to 16MP RAWRGB data from МР! CSI; 

e Support 8, 10 and 12 bits RAW RGB ма МІРІ CSI; 

e Support JPEG and YUV data ма МІРІ CSI (YUV input format 422, output format 2-plane 420); 


e Support horizontal binning and crop (both packed raw data and half word raw data) when accepts data via 
MIPI. 


e 16МР RAWRGB data can be transferred to ISP directly or captured to DDR. 
e Support frame skip and trim in RAWRGB data capture path. 
e Support PDAF info capture via data type mode or virtual channel mode. 
e Bus features: 
о АХ! Master: only write channel include; 64bit data width, 16 beats per burst max; outstanding ability 
is 8; 
o APB Slave: 32bit data width; use version 4.0 interface. 
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7.2.3 Signal Description 


7.2.3.1 DCAM_IF Interconnections 
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MIPI IDI 
ИЕ CIS-2 Interface 
МР Host 
PRI Controller 


Image data 
interface 


AXI 
Bus 


CHIP 


ISP 


DDR 
Memory 


Figure 7-1Interconnections of ОСАМ IF module in system 


7.2.3.2 Diagram of ОСАМ [IF Interface 


сік асат if 
rst dcam if n 
rst camO n 


clk_mipi 
rst_mipi_n 


Image Data Interface 


ptest_icg_mode 
ptest_scan_mode 


ptest_bist_mode DCAM_IF 


асап memO % 


dcam_path0O_fifo_* 


асат pdaf mem0 * 


асат pdaf pathO fifo * 


axim ста * 


axim, data * 


dcam arm int 


ccirrst[2:0] 
ccirpd[2:0] 


APB Interface 


AXI Interface 


ір data, out[31:0] 
isp. vld out 
ір ош sof 
isp out eof 
isp fifo full 
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7.2.3.3 Timing Diagram of image data interface 


ami | LJ LJ LI LI LI LI LI LI I 


header_en 
virtual channel[1:0] х y мс у жх 
data_type[5:0] XXX Y DATA_TYPE || ххх 
word_count[15:0] о | X T 
ecc[7:0] ee А ECC! ЕУ 

data_en 
csi_d ata[31 :0] XXX у DATAO || DATA1 DATA2 || XXX X DATA3 | DATA4 DATA5 XXX 

byte en[1:0] XXX у 2511 || XXX X 2511 X Xxx 


Figure 7-2 Timing Diagram of image data interface 


Signal VVALID, HVALID, DVALID are used to indicate the information about frame start, frame end, line start and line 
end packet. 
Start of frame End ot frame 


и ^ 
/ ^ 


VVALID 4 4 


HVALID | — — — — [ 


Start of line b. Ecc End of line 


DVALID 
clk mipi 
Figure 7-3 timing of valid signals 
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Frame Start Frame Start 1 Line of Image Data 
Virtual Channel 0 Virtual Channel 1 Virtual Channel 0 


C» Гэ (кт) os 


Row of PDAF Values Е Last Line of Image Data Frame End 
Virtual Channel 1 Virtual Channel 0 Virtual Channel 0 
Frame End 


Virtual Channel 1 


Figure 7-4 PDAF data transmission in virtual channel mode 


соса Co 2 imago Data pr СО 


Frame Start 1* Line of Image Data 7 


Сә EID со C2 ЄЗ СЗ 


Last Line of Image Data Frame End 


C») [ттт PX ery и 


Row of PDAF Values 


Figure 7-5 PDAF data transmission in data type mode 


According to the sensors’ datasheets, PDAF data were transmitted in H-Blank or V-Blank. 


Generally, each row of PDAF data would be more than 4 bytes. There would be one situation leading to the result of 
data missing: 


The number of PDAF data before last image line is 64x8bytexN; 
The number of PDAF data after last image line is 4byte or (64x8bytexN + 4byte). 
While, this very situation would not occur in real sensor model. Hence, we need to skip this situation in verification. 


Function Description 


7.2.3.4 Diagram of DCAM_IF 


PDAF Path 


Frame Buffer 
Skip 128X32 

CSI-2 AXI 

САР МР! 
т Image Path Master 
RAW 9 DATA 
FIFO 
Frame Buffer Write 1024x67 
Skip 128X32 Burst 
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Figure 7-6 diagram of DCAM_IF 


7.2.3.5 ОСАМ IF TOP Clock and Reset 


DCAM IF 


rst dcam soft RST rst dcam if n 
й СЕМ 


clk_dcam_if | 


АРВ SLAVE 


clk_dcam_if 


RST 
GEN 


clk_mipi Ё ==]? 


rst_mipi_n 


rst_mipi_soft — 


clk_mipi 
rst_dcam_if_n 
А clk_dcam_if 


CAP_MIPI 


ds clk dcam if 
rst dcam if n 


CAM PATH 0 


rst dcam soft | , RST rst сато п 


rst сат0 soft GEN 


Аы clk_dcam_if 


^... rst асат if n| CAM PATH 
rst сато n PDAF 


rst dcam if n 


AXI MASTER 


ск dcam if 


Figure 7-7 Clock & Reset of DCAM IF 


CSI-2 
RAW 
Figure 7-8 Clock Domain of DCAM IF 
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7.2.3.6 Clock of Camera Interface 
Camera Interface includes two clock domains. 
Clock from CSI-2 host controller: ск тірі; 
Main clock in DCAM IF module: clk dcam if. 


The clk dcam if clock can work at 384MHz in maximum, and must be faster than clk mipi. What's more, if image 
data is sent to ISP, ск dcam if frequency must be greater than 1.6 times of clk тірі. 


Both the APB slave and the AXI Master work in clk dcam if domain. 
7.2.3.7 Sub-modules іп DCAM IF 


7.2.3.7.1 CAP MIPI 
Accept image data from MIPI PHY; 
Support RAW RGB from MIPI, 8bits, 10bits and 12bits; 
Support YCbCr from MIPI; 
Support JPEG data from MIPI; 
Support image date interface from CSI-2 host controller; 
Binning for RAW RGB data; 


Crop for packed raw data or half word raw data, with shared register RAW CROP. EB, PACKED CROP START and 
PACKED CROP END. 


Binning algorithm: 


Original Pixel 


Binning Pixel 


Figure 7-9 Binning algorithm for raw data 


In this algorithm, ‘r pixels are the average of their 2 nearest neighbors as be in the traditional binning. However, 'g' 
pixels are the weighted average of their 3 nearest neighbors. Take “00 for example. ‘GO’, ‘G1’ and ‘G2’ are the 3 
nearest neighbors of ‘g0’ and ‘G1’ shares the same position as “40, so it gets the biggest weight of 2, while weight of 
“50” and ‘G2’ are 1. In this way, ‘g’ pixels are equally spaced between ‘r’ pixels and binning correction is no longer 
needed. The same as binning correction described in section 3, pixels at the last column is done in a mirror way, as 
shown in Figure 7-10. "О(п) is the pixel at the last column, ‘g(n-1)/2’ is the weighted average of ‘G(n-1)’, “С(п) and 
‘G(n-1)m’, which is the mirror of ‘G(n-1)’. 


mirror 


mirror 


Original Pixel 


Binning Pixel 


Figure 7-10 Binning algorithm in the edge of picture 


7.2.3.7.2 DCAM AXI MASTER: 


V0.3 Spreadtrum Communications, Inc., Confidential and Proprietary 1786 of 2330 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


Ge} SPREADTRUM' 5С9853ІЧА Device Specification 


Use trimmed mm_sync_axim, only write channel included. 


7.2.3.8 Camera capture raw data to AXIM 

The RAW 8/10/12 modes are used for transmitting Raw image data from the image sensor. 
The intent is that Raw image data is unprocessed image data (i.e. Raw Bayer data) or complementary color data, but 
RAW image data is not limited to these data types. 
It is possible to transmit e.g. light shielded pixels in addition to effective pixels. This leads to a situation where the line 
length is longer than sum of effective pixels per line. The line length, if not specified otherwise, has to be a multiple of 
word (32 bits). 

Below table defines the data type codes for RAW data formats described in this section. 


Table 7-1RAW Image data types 


Data Type Description 

0x28 RAW6 

0x29 RAW7 

0х2А КАУ/8 

0х2В КАУ/10 

0х2С КАУ/12 

0x2D RAW 14 

0х2Е Reserved 
Ox2F Reserved 

P1[7:0] (A) P2[7:0] (B) P3[7:0] (C) P4[7:0] (D) 


Data 


< 85 >< 8-bits >< 8-bits >< 8-bits —> 


Byte Values Transmitted LS Bit First 


Byte n | Byte n+1 | Byte n+2 | Byte n+3 | 
b1]b2|b3]b4|b5]b6 [57 [bo [ьт [b2|b3[b4]b5|b6]b7|b0]b1|b2/b3|b4[b5]b6[b7 (ьо]ь1]ь2]ьз]ьа]ь5]рв [57 | 


a 


о 


Б 


Figure 7-14 RAW8 Format 


Р1[9:2] (A) P2[9:2] (B) P3[9:2] (C) P4[9:2] (D) 
SES a ШЫШЫШЕССЕСЕССЕ ЕЕ 


| РТ P2 P3 РА! | | | 
ој [1: FM [1:0] :0] [1 а. PS[9: :2] (Е) | dias: 2) (F) | за 2] (G) | 
у —- -к— — 


шаат a es CC 


< 8-bits >< 8-bits >< 8-bits >< 8-bits > 
| | Byte Values Transmitted LS Bit First | | 


Вуїе п | Byte n+1 | Вуїе п+2 | Вуїе п+3 


Боји [b2|b3 [ba b5Tb6 07 [bo] bi Ib2Tb3Tb4 Тз вет Бојо [b2|b3]b4]b5[b6]57]bo[b1 [b2 [53]54 [s [bo[b7] 
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Figure 7-12 RAW10 Format 
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Р1[11:4] (A) P2[11:4] (B) Р1[3:0] (А) P2[3:0 (В) P3[11:4] (C) 
( B Y i уз ^ | 
Data |Амјавјавја?|двјдојатојтјБи [Bs [Be] 67 |ва во ето Јој А1/А2]АЗ 80 1 [82] 8] са cs 6] ст ce co ес" 
i<_— 8-its >< 8-bits >< 8-bits >< 8-bits ———>| 
| | Byte Values Transmitted LS Bit First i 
Byte n | Byte n+1 | Byte n+2 | Byte п+3 


b6/b7 


b0|b1|b2 b3|b4|b5|b6 b7|b0 Ь1 [62| 63| 64 [65| 56 b7 [ьо Ь1 [62 |653 |64 b5|b6 b7 [bo b1|b2|b3|b4|b5 


Figure 7-13 RAW12 Format 


Set cap ер-1, cam раіһ0 ер-1 (сато path віор-0), raw image data would be sent to DDR memory through 
image path. 


APB Slave DCAM IF 
PDAF Path 
Frame Write | 
: Buffer 

FIFO 

CSI-2 AXI 

m CAP. MIPI Image Path | У Master 
РАТА 
FIFO 


ISP 


Figure 7-14 camera raw data path 


7.2.3.9 Camera capture PDAF data to AXIM 


Set cap_eb=1 and cam_pdaf_eb=1 (pdaf_path_stop=0), PDAF data would be sent to DDR memory through PDAF 
path. DCAM_IF supports two types of PDAF data reception: via virtual channel and via data type. 
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DCAM_IF 
PDAF Path 


CMD 
FIFO 
CSI-2 AXI 
RAN CAP_MIPI Image Path [>| Master 
DATA 
Frame Buffer Write | Bee 
Skip Burst | 


ISP 


Figure 7-15 PDAF data capture 


7.2.3.10 Camera capture raw data to ISP 


In this mode, the ISP_TOP will work with DCAM. Camera sends the image data which was got from М!Р! sensor to 
module ISP. 


Table 7-2 Interface between ISP_TOP and DCAM_IF 


Pin Name ИО bits description 

Isp_data_out О 32 Date to ISP TOP; (6'hO,RAWO,6'hO,RAW 1); 

Гр vid out О 1 Output data valid. 

isp_out_sof О 1 Output data start flag. 

isp_out_eof О 1 Output data end flag. 

Isp_fifo_full | 1 Fifo full from ISP ТОР; this signal was іп сік асат domain. 


=“ TU 
ISP. OUT. SOF Г | | 
бе DATA, OUT {К X vatis X Valid variaj) EVE X 


Figure 7-16 Data from DCAM_IF to ISP 


ISP buffer overflow interrupt would be generated, if ISP FIFO FULL was found. 


Set cap ер-1 and isp preview тойе-1, image data would be sent to ISP for further process. 
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DCAM_IF 
PDAF Path 


CSI-2 
RAW 


CAP MIPI 


Image Pat! Master 


Frame Write | 
Skip Burst | 


ЕЗ АХ! 


Figure 7-17 Image Data Capture to ISP 


7.2.4 ММ ОСАМ АРВ SLAVE Register Address Мар 


Base address: 0x60800000 
Base address(Set Reg): 0x60800100 
Base address(Clear Reg): 0x60800200 
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7.2.41 DCAM_CFG 


0x00000000 DCAM control(0x00000000) DCAM_CFG 
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[Reserved 


Reserved 


Type 


C 
zest |0 fo |0 fo fo |0 |0 fo |0 fo fo |0 fo fo fo Jo | 
Кај AE ee 


Reserved Reserved 


ЕД 
a 8 а 


DCAM control 


Field Name Bit Type Set/Clea | Reset Description 
r Value 


СІ [эз [m [а [т=ш= — | 


ISP. PREVIEW. MO |o "NND | 1: preview mode, co-work with ISP. TOP 
DE 


вл [m |а |» је — 
CAM PDAF EB [1] RW NA Camera path PDAF enable; 
1: enable; O:disable; 
CAM PATHO EB RW NA Camera path 0 enable; 
1: enable; O:disable; 


7.2.4.2 CAM CONTROL 
0x00000004 Camera control register(0x00000000) CAM CONTROL 


|ы __|зт [ao |29 |28 |27 |25 |25 |24 |23 |22 |21 |20 |19 |18 |17 |16 | 
еме "у" 


Reserved 


Type 


ООО 
ее (ашар И са ра Ша Е ЕЈ 
ім [as [14 fia |12 [er [io |o ја |7 |е |5 |4 [s |2 |1 [o | 


СА | СА с А À "à 
Name Reserved p. ші Reserved 
in E: 
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S. b: EB b: > 
o, oP or 
or Y 


| Reset | 


Camera control register 


Field Name Bit Type Set/Clea | Reset Description 
r Value 


Due [вий [n [а [e [жее — — — — — 


i EE zs | | 1:enable auto copy of camera path 0 
САМО ЕВС СОРУ Write 1 to generate force copy pulse of 
camera m — 1 


сете sc a на 


CAP EB ЕИ enable capture; 
0: no T 


CAP_AUTO_COPY п fwe |м: јо | 1 | tenable auto copy _________| auto copy 
CAP_FRC_COPY EI ЭГ. Ч СИ Write 1 to generate force copy pulse 


7.2.4.3 CAM PATHO CFG 
0x00000008 CAM РАТНО CFG(0x00000000) CAM PATHO CFG 


іні |31 |30 |29 |28 |27 [26 |25 |24 [23 | 22 |21 | 20 |19 |18 |17 |16 | 
әмбе 0000020 | 


Reserved 


esa |0 [о о о |o |0 fo [o jo о Jo о jo fo |0 [o | 


ім |15 [14 fia |12 [at [so [o [в |7 |е |5 |4 [s |2 |1 [o | 


FRAME_ 
SKIP 


Name Reserved 


САМ РАТНО СҒС 
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T Гај —] 
Em es qe je јан 


FRAME SKIP [1: 0] frame skip for cam pathO 
00:no deci 
01:1/2 
10:1/3 
11:1/4 


7.2.4.4 DCAM INT STS 


m Te Ts [o Ts [> [5 [6 Ти [ж Tz Te] [ [в [2 T 


Е С | а | а | о је |а |“ је Е | Је ЈЕ |“ [о | 
Preset fo То Te То T- [о [е [о [е T [е T [е [е [о [е 


ОСАМ interrupt status 


Field Name Bit Type Set/Clea | Reset Description 
r Value 
INT STS [31: 0] NA DCAM interrupt status,please refer to 
ОСАМ INT. STS Detail 


7.2.4.5 DCAM INT MASK 


aw 


fw 
веша fo Jo Jo Jo T T Jo Jo Је T- JoJo Jo Је [oo 
fe ste [з [е [т lols fe [feist ЈЕ | fo 
Teese fo Jo Jo Jo T Jo Jo Jo T T- JoJo JoJo Jo Jo 
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DCAM_INT_MASK 


Field Name Bit Type Set/Clea | Reset Description 
r Value 


DCAM INT MASK [31: 0] RW NA Bit[i] 1: DCAM interrupt is enabled for source 
| 
Bit[i] 0: DCAM interrupt is disabled for source 
i 


7.24.6 DCAM INT CLR 
0x00000044 DCAM INT. CLR 

m [eT] Ts [ [5 [5 Te Ts Te [ет [а To [в v [- 
Type WC 


C 
Reset |o о о о о Jo [o |0 [Jo fo [o jo fo |0 [o [o | 
ін ла [a [2 | п fro [o fs |? Jo [s |4 |з [2 [t [o | 
we 
Reset [o [о [o [o Jo [o jo fojo fo [о [о [о jo jo fo | 


DCAM INT CLR 


Field Name Bit Type Set/Clea | Reset Description 
Г Value 
DCAM_INT_CLR [31: 0] WC NA Write 1 into ВИП to clear bit[i] of 
ISP_INT_RAW register. 


7.2.4.7 DCAM INT RAW 
0x00000048 DCAM INT. RAW 
seri АРА tested En E EH RT FERES 


wo č —  ——ooooo SSS 
reef T-T- С T- T T T T T T T T T К гИ 
a С а а ра и о | а |7 С ЕЕ 


туре 


\0.3 Spreadtrum Communications, Inc., Confidential and Proprietary 1795 of 2330 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


КЕЗ SPREADTRUM | SC9853l-IA Device Specification 
Reset |0 |o јо [o |0 jo [o Jo [o [o Jo [o |0 [о [o Jo | 


DCAM_INT_RAW 


Field Name Bit Type Set/Clea | Reset Description 
r Value 


DCAM INT RAW [31: 0] Ro м fo | DCAM interrupt source raw bits 


7.2.4.8 ЕВМ ADDRO 


mes JoJo TT T Jo Jo oo T ПЕПЕ T T С 
БЕНЕН а а ра а ро | | У | | Ја | ЈЕ | [о 
веша [о Јо Јо То T T То T T С ПЕ T» T T С С 


FRM_ADDRO 


Field Name Bit Type Set/Clea | Reset Description 
r Value 


FRM ADDR 0 [81:0] Rw м fo | FRM ADDRO, for image path raw data 


7.2.4.9 AW QOS 


RW 


ГН ССИ 
века fo T T TT fo fo fo T T- T [ojo | [oo 
|» | ма [з | = [т] Е |» | fe |5 |« | | | [о 
т» |е |w — [о [w 
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[pese [|o |o fo [o Jo |1 |1 Jo [o [o [o [o [o |0 [o | 


AW QOS 


Field Name Bit Type Set/Clea | Reset Description 
r Value 


Dee [mos [n [а [e [жее — — — — —À 


AWQOS THRD [18: 16] RW NA 0x4 range: 1-7, threshold to increase awqos to 
AWQOS HIGH 


[эе nes [m [а s [seme  — — — — 
Dum a [m [а [o [reeves — 


7.2.4.10 ENDIAN SEL 
0x0000006C Endian adjustment(0x00000000) ENDIAN SEL 


EIS ET ES ЕЕ REST IS ESI E ES EHE ER 


= Reserved RESSE 


Name Reserved 


н ұқ 
Reset [о [o [o Jo Jo [o [o [o Jo Jo | 


Endian adjustment 
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о |. |" |Ме | | 
[эе eee [wo [а [т=ш= о, 


CAM_PATHO_PDAF | (24: 23] RW NA PDAF path data endian adjust. 

_ENDIAN when write data out: 
00: original:{A,B,C,D}, little endian (packed) 
01: {D,C,B,A}, big endian (packed) 
10: {C,D,A,B}, no half word type, generally. 
11: {B,A,D,C} 


[эе ues [RO [а ја | 


AXI WR WORD E [18] RW N 64bit AXI data write word endian 
NDIAN 1: little endian; 0: big endian 


Due — [eu [e [а [s СИ 


CAM PATHO ENDI | [5: 4] RW NA RAW RGB path data endian adjust. 

AN when write data out: 
00: original:{A,B,C,D}, big endian (packed & 
half word) 
01:{D,C,B,A}, little endian (packed) 
10:{C,D,A,B}, little endian (half word) 
11:{B,A,D,C} 


[mew — [mu [о —[w [б СЕЕ 


7.2.4.11 AMBA STS 
0x00000070 AHB master status(0x00000000) AMBA STS 


јато | 
за [31 [so |29 |28 |27 | |25 |24 |23 | 22 |z |20 |19 |18 |17 |16 | 
ете 


Мате Reserved 


ООО 
[pese |0 [о о о |o fo [o [o jo о Jo о jo fo |0 [o | 
алаи (әнін ін eii pen] ex Ел КЕ 


Reserve 
Reserved d 


Uwe | R в |в 
Uwe | үү w | № 


[mes [o [o [o [o [o [o [o | 


AHB master status 
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Field Name Bit Type Set/Clea | Reset Description 

r Value 
эп [m [wm fo [mew | 
мсн ов stop је [вм [na [o ___| Stop the read channel of Ax 


САМО PATH VDB | [5] МА 1: busy; O:idle 
BUSY 


мн qa qe q^ Peer М | 
BUSY 

Толис Ратно | — m —w [> О 
row ram то [m [rw [wa [> — [seerowssagan — — — — 
[mew [и m [а [o mee —— — — — — 


7.2.4.12 AXIM DBG STS 
0x00000074 AXIM DBG STS(0x00000000) AXIM DBG STS 


ENNUREXERESEAERERERERESERERERERUAES 


С UP мм. 
Reset [o [o |o Jo |o Jo јо о Jo fo foe fo fo fo jo |0 | 
ін [ss ла [o [2 | п [to [o |в |? Jo |5 |4 |з |2 [t |0 | 
[WW DEG STS 


АХМ DBG STS 


[We [RO 44%%ы | 
rest |0 [o [o [o [o [o [o [o [o [o [o [o [o [o [o [o | 


AXIM DBG STS 


Field Name Bit Type Set/Clea | Reset Description 
r Value 
AXIM DBG STS [31: 0] NA [2] wbus. busy 
[0] wch busy 


7.2.4.13 ММУ EN 
0х00000080 mmu enable(0x00000012) MMU_EN 


[MMUEN „| 
Bt |31 [30 |29 |28 |27 [26 |25 | 24 [23 |22 [21 |20 |19 |18 |17 |16 | 
[Reserved | 


Reserved 


we [RO ||) 
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foo (eee 
Е С EE Е СЕКЕ ERR Е ЗЕ ES ПЕ ГЕ 


Reserved i Reserved 


ме ю ЕЕС BYE || 
= ЊУ Саса сана 


тти enable 


Field Name Bit Type Set/Clea | Reset Description 
r Value 
юз [e [m | [SSCS 


ен [mu [m || 


mmu vaor bypass | [4] RW NA 0х1 mmu_vaor_bypass_en==1, vaor 

en happened,the system will bypass this 
command, not record the addr and generate 
interrupt. mmu_vaor_bypass_en==0, vaor 
happened,the system will send a default 
addr, record the addr and generate interrupt. 


Dum |ы јо [а |р р 
тыз [ш ют we |[ ү 


mmu_cg_en [1] RW NA 0х1 mmu hardware clock gate enable 
1: clock can be disable by hardware 
O:clock cannot be disable by hardwave 


Dmm qu [т |ә СИСТ 


7.2.4.14 MMU UPDATE 
0x00000084 Update(0x00000000) MMU UPDATE 


за — [st [so |29 |28 |27 |26 |25 |24 |23 | 22 |z |20 |19 |18 |17 |16 | 
ете 


Reserved 


Type 


[pese |0 [o [o |o о [o [o |o јо [o [o fo fo fo [o fo | 
[oc — [:5 [14 [13 |12 | 1 [vo [o Je |7 |6 |5 |4 |з [2 |1 [o | 
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Name Reserved 


Type 
eee 


Update 


Field Name Bit Type Set/Clea | Reset Description 
r Value 
gm [e [wm | | S 


7.2.4.15 MMU MIN VPN 
0x00000088 mmu minimum vpn(0x00000000) MMU MIN VPN 


|ы — [roo |29 |28 | 27 | 26 |25 |24 |23 |22 |21 |20 |19 (18 (17 |16 | 
тти тіп урп 


Мате | Reserved mmu_min_vpn 


Type 


i /« J 
Reset [o |o |o fo fo fo [o [o [o [o [o [Jo |0 |0 fo Jo | 
ім [as |1а frs |12 [t | по fo [e |7 [в [s |4 [s [2 |1 [o | 
mmuminven a _ _ „ -| 


Мате mmu_min_vpn 


Туы [ям 


Reset [o [о [o [o [o [o [o [o jo Ге [о [o јо [o [o [o | 


mmu minimum vpn 


Field Name Bit Type Set/Clea | Reset Description 
r Value 


Dems [э јкр Го 


mmu min vpn [20: 0] RW NA the mini vpn 
SC9853l-IA:[20:0], SharkL2:[19:0] 


7.2.4.16 MMU VPN RANGE 
0x0000008C VPN max offset range(0x00003FFF) MMU VPN RANGE 


[o [s1 [30 |29 |28 |27 |28 |25 |24 [23 |22 [21 |29 |19 [se [17 [t6 | 
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Type 


ПО 
[mese |0 о о [o о fo [o [o jo о Jo о jo fo |0 [o | 
jet [14 [as [12 [и | по [9 |в |? [e [s |4 [s [2 [s [o | 


Reserve 
Name d mmu range vpn 


UNES 
века [o Го | 


VPN max offset range 


Field Name Bit Type Set/Clea | Reset Description 
r Value 


[seve eem [ROP | 


mmu range vpn [13: 0] RW NA Ox3fff the max offset range of vpn. The vpn offset 
must be in this range, otherwise, out of range 
interrupt will happen, The max support space 
is 64M 


7.2.4.17 MMU_PT_ADDR 


0x00000090 mmu pagetable addr(0x00000000) MMU_PT_ADDR 


Reserved mmu_base_ppn 


we јео үү 


wd 
веша foo fo fo fe fo jefe fe T9 је о E T5 [| 
a fs | за [з |» [т | поје ft |» |5 [+ | et [2] 


Туы [rw 


Rese |o [o [o [о fo Jo [o [o [o [o [o [о Jo jo [o [o | 


mmu pagetable addr 


Field Name Bit Type Set/Clea | Reset Description 
r Value 


Dee [етю [в [р — — — — ——] 


mmu base ppn [20: 0] RW NA the ppn of pagetable location base addr in 
DDR, the pagetable must be in aligned with 
4k in DDR 
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- ЕК. | СЕ ____| ошын 


7.2.4.18 MMU_DEFAULT_PAGE 
(ON ENE CA EE 
Мате | Reserved mmu_default_ppn 


Type 


2 | 
Reset |0 fo |0 |0 |o |o [o [o jo jo [о Jo |o fo |0 [o | 
іі [14 из |12 [м | по [9 |в |7 [e [s |4 [o [2 [s [o | 
ГЕТЕ | 


Мате mmu_default_ppn 


Type RW 


Resa [o |0 [o [o [o [o [o [o jo Jo [о Jo јо [o [o [o | 


default ppn 


Field Name Bit Type Set/Clea | Reset Description 
r Value 


Dee mea [m [w Го 


mmu default ppn [20: 0] RW NA the default physical address, when mmu 
interrupt happen, this address will be sent 
the corresponding AXI command channel 
5С98531-1А:[20:0], SharkL2:[19:0] 


7.2.4.19 MMU VAOR ADDR WR 
0x0000009C first out of range vpn(0x00000000) MMU VAOR ADDR WR 


іні |31 [30 |29 |28 |27 [26 |25 |24 [23 |22 |21 |20 |19 |18 (17 |16 | 


Мате Reserved mmu_vpn_vaor_wr 


шо дҙҺцү 190 | 
Rest |0 fo |0 |0 |o |o [o [o jo jo [о [о |o fo |0 [o | 
ви [14 из |12 | [10 [9 |в |7 [e [s |4 [o [2 [s [o | 
Name 
rest |0 fo fo [o [o [o [o [o [o [o [o [o [o [o [o [o | 


first out of range vpn 
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ЕЕ ИИ ТЕТЕ ЗИ E 
me СЕ С qe fo 


mmu_vpn_vaor_wr [20: 0] out l range first addr 
5С9853ІЧА1120:0), SharkL2:[19:0] 


7.2.4.20 MMU_INV_ADDR_WR 
0x000000A4 MMU_INV_ADDR_WR(0x00000000) MMU_INV_ADDR_WR 


іні __|з1 |зо [29 |28 | 27 |26 } |24 |23 | 22 |21 |20 |19 (18 |17 |16 | 
тти урп іт ма | 


Мате | Reserved mmu_vpn_inv_wr 


Type 


кс м.р. 
Reset |0 |o |o fo fo fo [o fo [o [o [o [Jo |0 |0 |0 [o | 
ім fis | 1 |1з |12 | 1 | по |е је |7 [в |5 |4 [s |2 |1 [о | 
ЕЕС Ф. NT | 


Name | mmu vpn inv wr 


Ге [RON 
[Reset [o [o [o [о Jo [o [o [o [o [o Jo [o [о [o [o [o | 


MMU INV ADDR WR 


Field Name Type 547 Reset Description 
Value 


С ЕС je 1] — 


mmu vpn inv wr [20: 0] ЕЕ first addr 
5С98531-1А:[20:0], SharkL2:[19:0] 


7.2.4.21 MMU UNS ADDR WR 
0x000000AC MMU UNS ADDR WR(0x00000000) MMU UNS ADDR WR 


|ы |з1 |39 |29 |28 | 27 |2o |25 |24 |23 |22 |21 120 |19 (18 (17 |16 | 


Мате | Reserved mmu_vpn_uns_wr 


Војо |) 
Reset |0 |o fo fo fo fo [o [o [o fo |0 [Jo fo |0 fo Jo | 
ім [as fra frs |12 [t [io [o [e |7 |“ [s |4 [s [2 |1 [o | 
Name 
туре [RO o O 
Reset [o Jo [o [o [o [o [o [o jo Ге [о [o [o [o [o [o | 


MMU UNS ADDR WR 
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Field Name Type DURUM Reset Description 
Value 


ШП e — 
mmu vpn uns wr [20: 0] unsecurity ит addr 
5С9853ІЧА1120:0), SharkL2:[19:0] 


7.2.4.22 MMU_MISS_CNT 


тытышы OOO 


Мате mmu_miss_cnt_wr 


Type 


о СС АЛИ 
[Reset |0 о о о о fo |0 [o о о Jo [о [o [o [o [o | 
ін [is [14 |1з |12 [м [10 [9 |в |7 |6 |5 |4 [s [2 |1 [o | 
ете 


Мате Reserved 


Type 


esa [o [о [o [o [o [o [o [o jo Jo [о јо [o [o [o [o | 


mmu miss statistics 


Field Name Bit Type Set/Clea | Reset Description 
r Value 

mmu miss cnt wr [31: 16] NA cleared by mmu miss cnt clr , will keep on 
16'hffff, when the num of miss is bigger than 
16'hffff, 

reserved [15: 0] NA cleared by mmu miss cnt clr , will keep on 
16'hffff, when the num of miss is bigger than 
16'hffff, 


7.2.4.23 MMU_PT_UPDATE_QOS 
0x000000B4 pagetable update qos(0x00000007) MMU PT UPDATE QOS 


t |31 [30 |29 |28 |27 [26 |25 |24 [23 |22 |21 |20 |19 |18 |17 |16 | 
әмбе 00000202 | 


Reserved 


50-2 
wap К си си са си ст сл сл сл си са са си Си Си 
w [eleele | оје је [7 |е |5 [+ fo | | fo 
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Reset [o |o |0 [o Jo po [o Jo [o [o Jo [o Jo іт [t | 


pagetable update qos 


Field Name Type е Reset Description 
Value 


Em ССИ СНИ 


mmu pt update qos | [3: 0] ———— qos used for the mmu read ddr to update 
the pagetable , 


7.2.4.24 MMU VERSION 
fee [or а [= [в [ [6 [= Ти [а [а Та [в [® [ Гере 
"ы [RO 
Freee [oo Jo JoJo JoJo fo fo fo fo jojo fo fo fo 
tm С | ма ог | po I TI br DI | |а D | T fo 
"ы [RO 
Fw [» T» T» Jo Jo Jo Jo T- T Jo Jo JoJo T T Jo 


MMU VERSION 


Field Name Bit Type Set/Clea | Reset Description 
r Value 
ата [wo [ma [e ООО 
[15: 0] во [м | 0x100 This register indicates the version of this IP 


7.2.4.25 ММУ MIN РРМ1 


m Те [а | [s] [5 Ts «Te Tz Та [в T [в 2 T 
СООО 


Мате Reserved 


Te [RO 
Е О То T» Је Је T T Јо Је Је ПЕПЕ ГЕ ПЕПЕ 
m fe fe | па pepe tole fe |7 |» |» T |» [2 |» o 
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ree С С PPP PPP PPP TE TE С 


mmu mini ррп1 


Field Name Bit Type Set/Clea | Reset Description 
r Value 


mus јао [а fo | SSCS 
mmu min ррп1 [12: 0] RW NA the min ppn, which is reasonable 
SC9853I-IA:[12:0], SharkL2:[11:0] 


7.2.4.26 MMU_PPN_RANGE1 
0x000000C0 PPN range1(0x00001 FFF) MMU_PPN_RANGE1 


ете 


Reserved 


Type 


ОИ 
Reset |o о [o fo о о [o |0 [Jo fo [o [о fo Jo [o [o | 
|ы 14 fia |a | п | по [o [e |7 [e |5 |4 [a fe [t |0 | 

mmurange peni o м 


Name mmu_range_ppn1 


me [o fow 
веша (е [о e] 


PPN гапде1 


Field Name Bit Type Set/Clea | Reset Description 
r Value 


Dee — [mos [e [а [e ГО 


mmu range ррп1 [12: 0] RW NA Ox1 fff the max offset of ppn. The ppn offset must 
be in this range, otherwise, out of range 
interrupt will happen 
SC9853I-IA:[12:0], SharkL2:[11:0] 


7.2.4.27 MMU_MIN_PPN2 
0x000000C4 mmu mini ppn2(0x00000000) MMU_MIN_PPN2 


пва [зт [so |29 |28 | 27 |26 |25 |24 [оз |22 |21 |20 |19 |18 |17 |16 | 
еее 


Reserved 
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eset |0 fo fo fo fo |0 fo [o |0 fo |0 fo fo fo fo Jo | 
ім [as [14 fia |12 [t | по [o Js |7 [в [s |4 [s [2 |1 [o | 
mmu minen? _______ 


Name mmu_min_ppn2 


resa [o Jo [o [o [o [o [o [o jo Jo [о fo [o [o [o [o | 


mmu mini ppn2 


Field Name Bit Type Set/Clea | Reset Description 
r Value 


grr fro dw fo) SSCS 
mmu_min_ppn2 [12: 0] RW NA the тіп ppn, which is reasonable 
SC9853l-IA:[12:0], SharkL2:[1 1:0] 


7.2.4.28 MMU_PPN_RANGE2 
0x000000C8 PPN range2(0x00001 FFF) MMU_PPN_RANGE2 


[Reseved 


Reserved 


Type 


C АНС 
ЕШЕ O НИ И Го ЕЕ И ро КЕ 
jer [14 [is |12 | 11 | по [9 |в |7 [e [s |4 [o [e |1 [o | 

тту гадә p _ S 


Name mmu range ppn2 


э» [m m 
веша [s Ге T» БО 


PPN range2 


Field Name Bit Type Set/Clea | Reset Description 
r Value 


кэе eem [pope [р | 


mmu range ppn2 [12: 0] RW NA Ox fff the max offset of ppn. The ppn offset must 
be in this range, otherwise, out of range 
interrupt will happen 
SC9853l-IA:[12:0], SharkL2:[11:0] 


7.2.4.29 ММО VPN PAOR WR 


0x000000D0 MMU PAOR VPN ADDR WR(0x00000000) MMU VPN PAOR WR 
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Name Reserved mmu_vpn_paor_wr 
те PRO 
[Reset |o |o fo [o |o [o [o |o [o |o |0 [o |o fo [o |0 | 


[o [as |а |1з |12 (n [o [o [e |7 [в [s |4 [s [2 |1 [o | 
(тамара 


Name | mmu vpn paor wr 


we [RO 
e [o [o [o [o [о Jo fo fo [o [o [o [о № fo 


MMU_PAOR_VPN_ADDR_WR 


Field Name Type eevee Reset Description 
Value 


sre С сни сини 
mmu vpn раог wr [20: 0] pa out ——— —3À range first va addr 
SC9853H-IA:[20:0], SharkL2:[19:0] 


7.2.4.30 MMU PPN PAOR WR 


EM |] || h 
[mese |0 fo fo fo fo fo fo fo |0 fo |0 fo |0 fo fo Jo | 
е [as |1а fia |12 fi [io [9 [e |7 | [s |4 [s |2 |1 [o | 
we јо eo o] 
Rese [o [o [o [o [o [o [o [o jo Jo [о fo јо [o [o [o | 


MMU PAOR PPN ADDR WR 


Field Name Type ns Reset Description 
Value 


ae espe СИИ сини 


mmu ppn paor wr [12: 0] pa out c range first PPN 
SC9853l-IA:[12:0], SharkL2:[11:0] 
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7.2.4.31 MMU_REG_AU_MANAGE 
0x000000DC mmu register authority manage(0x00000000) MMU_REG_AU_MANAGE 


Reseved 0000000 -| 


Reserved 


Type 


hi ee 
est |0 fo fo fo [o |0 fo [o fo |0 fo |0 fo fo fo Jo | 
ы ә E ER FELIS EI 


Reserved ча 


Е 
т еккен 


mmu register authority manage 


Field Name Bit Type Set/Clea | Reset Description 
r Value 


[eee [ип [m [а Гр ГО 


mmu reg auth RW NA write mannual, read auto 
control the authority of all mmu register , 
except MMU UPDATE, which can be write 
0: unsercure APB can WR those regs, 
1:unsercure APB cannot WR those regs 


7.2.4.32MIPI CAP CFG 
0x00000128 МР! САР CFG(0x00000002) MIPI CAP. CFG 


за — [st [so |29 |28 |27 |26 |25 |24 |23 |22 |z |20 |19 |18 |17 |16 | 
ете 


Reserved 


Type 


нен (ЕСС ки и се Саса ee 


е fis Jra fis |12 [it [io [o [e |7 |е |5 |4 |з |2 |1 [o | 


CA | MI M | RA 
P | PI Р |W 
MI | -H | МІРІ pA 2» 
Name Reserved PI E. TA | BITS D 
SE AT 
DE |L 
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ШЕР CES 
ОЕ 


Туре 


MIPI_CAP_CFG 


Field Name Bit Type Set/Clea | Reset Description 
r Value 


ата [mo [NA р [meme — — — — 
RAW CROP EB [7] RW NA 1: enable crop for packed raw data or half 
word raw data; 
CAP MIPI MODE RW NA 1: continuous capture 
0: only capture one frame 
МР! НВЕЕ SEL [5] [Rw м Jo | 1:сћеск hvalid; 0:only check dvalid; 


MIPI DATA BITS [4: 3] RW NA 00:8bits 
01:10bits 
10:12bits 


Due qu [юш ја [= — — — — —] 


MIPI DATA MODE |[1] RW NA 0х1 0:JPEG 
1:RAW 
RAWRGB DATA M RW NA 0:Packed; 
ODE тла word per pixel 


7.2.4.33 МІРІ САР FRM CTRL 
0x0000012C МІРІ САР FRM CTRL(0x0000000F) МІРІ САР FRM CTRL 


аира 


И 


ее | 


een 
ви __|15 | 14 fis |12 | 11 fio | | 
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MIPI_CA 
Мате | Reserved Р_ЕВМ_ 
DECI 


МР! РВЕ SKIP. C 
NT 


es Os Ста та ON С Е С С С T T- 


MIPI_CAP_FRM_CTRL 


Field Name Bit Type Set/Clea | Reset Description 
r Value 
semp [m [WA fo је  — 
МР! CAP FRM CL | [22] WC NA If this bit is 1, the frame-counter will be "0" at 
R the next frame start, and then this bit is self- 
cleared by HW. 
МР! САР FRM ON | [21: 16] NA The counter is for the frames, which CAP 
T issues to the next modules. 


Deme ues [wm [л mee | 


МР! САР FRM DE | [5: 4] RW NA 00:no deci 
CI 01:1/2 
10:1/3 
11:1/4 
MIPI PRE SKIP C [3: 0] The frame counter to skip sensor's frames. 
NT 


7.2.4.34 МР! CAP START 
0x00000130 MIPI CAP. START(0x00800080) MIPI CAP. START 


Bt |31 [30 |29 |28 |27 |28 |25 | 24 [23 |22 |24 |20 |19 frs |17 |16 | 
PMPReRP START Y | 


Type 


иг 

[Reset |0 jo |0 |0 |o fo [o [o |1 fo [о fe jo fo |0 [o | 
ви [14 fis |12 [м | по [9 |в |7 [e [s |4 Ге [2 |1 [o | 
Meen Nl 


Name МР! САР START. X 


Туре 


ren foe e e e e e [o |o [o [o јо јо | 


МІРІ САР START 
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EE — M ———— 


MP | CAP START | [28:16] a GN са е -- М-1 


МР | CAP START. | [12:0] m Ен LÀ N-1 


7.2.4.35 MIPI CAP END 
0x00000134 МР! CAP. END(0xO0OFFOOFF) МР! САР END 


Bt |31 [30 |29 |28 |27 |28 |25 |24 [23 |22 |24 |29 |19 |18 (17 |16 | 
UET уму | 


Туре 


о Rw 
[Reset jo jo [о Jo |o |0 |0 fo [s jo jo |“ | | 
jer [as | 14 |1з |12 (t [io [o Je |7 |е |5 |4 [9 |2 | 
т,” ШЕ: 7-58 
[Reset [o [o [o [o [o [o [o [o |: | 


MIPI CAP. END 


Field Name Type У и Reset Description 
mmm 


Ce So CO 
[эш fsa [mo [nA ООО 7 


7.2.4.36 МР! САР IMG ПЕС! 


m Тат [а | Tu [ [5 T T 8 Te Te] [ [в [т T 
ЕИ 


Мате Reserved 


Type 


мо | 
Preset fo T- је је T [о T- T [о fo [о T Јо T T [о 
m __| | ма [ro о |" foo fo fo D |е |» T | |> | Ho 
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ния Ш 


| Туре | 


БЕ 5 1 нс 


MIPI CAP IMG DECI 


Field Name Bit Type Set/Clea | Reset Description 
r Value 


[эе ees [m ГЕН [== — | 


МІРІ САР РЕСІ Y | [3: 2] RW NA Y direction decimation factor 
0: Disable 
1:1/2 
2: 1/4 
3: 1/8 
Y direction decimation factor 
0: Disable 
1: 1/2 
2: 1/4 
3: 1/8 
МІРІ CAP РЕСІ X | [1: 0] RW NA X direction decimation factor 
0: Disable 
1:1/2 
2: 1/4 
3: 1/8 
Only support 1/2 binning in RAW RGB mode. 
Bit 0: 1: 1/2 bining for camera path; 
Bit 1: 1: 1/2 bining for ISP preview path. 


7.2.4.37 МІРІ CAP. JPG. CTRL 
0x0000013C МР! CAP. JPG. CTRL(0x00000000) МР! CAP. JPG. СТА 


ете 


Reserved 


Type 


[a 

[mese |0 [о о о о fo [o [o jo о Jo о fo fo [o [o | 
je [as |1а [13 [12 [it [io јо fe |7 |е |5 |4 [s |2 |1 [о | 
пеша 


СИИ Саса Са СИ Саса T- С С С T- С T С 


\0.3 Spreadtrum Communications, Inc., Confidential and Proprietary 1814 of 2330 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


КЕЗ SPREADTRUM | ОС9853 НА Device Specification 


MIPI_CAP_JPG_CTRL 


Field Name Type га Reset Description 
CEN 


MIPI JPG buf SIZE Ge и _ buffer size in external memory, 
which was prepared by software. (unit:32K 
BYTE) 
0: No limit 
1: 32K BYTE 
М: М * 32K 


7.2.4.38 МІРІ САР FRM SIZE 
EENERCXCREXERAERERESCRERERERERERDAES 


во А NNI 
Reset |0 |o fo fo [o [o [o [o [o |0 [o |0 fo [o fo Jo | 
[or [as |14 |з |12 [|н [10 [9 [в |? |е [s |4 [o |2 |3 [o | 
MIP CAP FRM SIZE 


МР! CAP. FRM SIZE 


[Reset [o [o [o [ose fosfo [o [o [o [о [о fo jo fo | 


MIPI CAP. FRM SIZE 


Field Name Bit Type Set/Clea | Reset Description 
r Value 
МІРІ CAP FRM SI | [81: 0] NA RAW: [81:16]: PDAF byte count, [15:0]: 
ZE image byte cnt 
JPEG: Size of word in current frame 


7.2.4.39 CAP_SENSOR_CTRL 
0x00000144 CAP_SENSOR_CTRL(0x00000000) CAP_SENSOR_CTRL 


за __|зт [so |29 |28 |27 |26 |25 |24 |23 |22 |z |20 |19 |18 |17 |16 | 
Reseved o O 


Reserved 
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eset |0 fo fo fo [o |0 [o fo |0 fo |0 fo fo fo fo Jo | 
е [is | 14 [13 |12 [0 [о [9 |в |7 |6 [s [e |з |2 [s [o | 


Re 
Мате | Reserved CCIR_RST vu CCIR PD 
d 
LEE LEN 


eese [OOO о о о о о |o [о |40 jo |o. | 


CAP SENSOR CTRL 


r Value 
[eme —— [mm [|o [а ]» wee 
соя ләт ва [mw [л fo | sensorresclorFPGAtst | 
ез ја m ја |» wem — _ 
оо [eo mw [м [o ___| sensorpowerdownlorFPGAtest | 


7.2.4.40 MIPI CAP HEIGHT SIZE 
0x00000148 МР! САР HEIGHT. SIZE(0x00000000) МР! САР HEIGHT SIZE 


ете 


Reserved 


Type 


ЕН 
[pese |0 [o |o |o о [o [o |0 fo [o [o |0 |0 fo [o fo | 
[o [ле |14 [13 |12 |11 [10 [o [в |7 |6 |5 |4 Js |2 |1 Jo | 
Type 


Rese |0 [o Jo Jo Jo jo [o [o [o [o [o [о Jo jo [o [o | 


МР! САР HEIGHT. SIZE 


Field Name Bit Type Set/Clea | Reset Description 
r Value 


Due [mos [m [а [к [тш — — — — —— 


MIPI CAP HEIGHT | [12: 0] NA height cnt in one frame, update value only 
SIZE when sensor eof or frame error line err 
asserts 
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7.2.4.41 PACK_CROP_START 


m [eT [s [ [5 [s T s Te Te-] Ts Ts T [- 
АОИ 


PACK_CROP_START_Y 


Type RW 


к Е 
Reset |o |o |o fo о о [o |0 |1 |o fe [о о о |0 [o | 
ін [ss (ue [a [2 | п [ofa [e |? |в [o |4 fo |? [t [o | 
RW 
[Reset [o [o [o [o [o jo [o |o E 


PACK CROP START 
Field Name Bit Type Set/Clea | Reset Description 
r Value 


PACK CROP STAR | [31: 16] RW NA 0x80 Start Y position: 
ТҮ From 0 to N-1 
Unit: pixel 
for both packed raw and half word raw data 
PACK_CROP_STAR | [15: 0] RW NA 0x80 Start X position : 
TX From 0 to N-1 
Unit: pixel 
for both packed raw data it must be 16 pixel 
align 
for half word raw data it must be 2 pixel align 


7.2.4.42 PACK, CROP END 
0x00000168 PACK CROP END(0x00800080) PACK CROP END 


er (e1 [ao |29 |28 [27 [26 |25 [24 |23 |22 |21 |20 |19 [se [17 |16 | 
шы лы _— 


Мате | PACK CROP END Y 


тегі |” 
CE a Е 
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PACK_CROP_END 


Field Name Bit Type Set/Clea | Reset Description 
r Value 
PACK CROP END | [31:16] RW NA 0x80 Start Y position N -1 
Y Unit: pixel 
for both packed raw and half word raw data 


PACK CROP END | [15:0] RW NA 0x80 Start X position N-1 

d Unit: pixel 
for both packed raw data it must be 16 pixel 
align 
for half word raw data it must be 2 pixel align 


7.2.4.43 PDAF CONTROL 
0x0000016C PDAF CONTROL(0x00000000) PDAF. CONTROL 


|і — [91 |39 |29 |28 | 27 | 26 |25 |24 |23 |22 |21 |20 |19 | vo |17 [16 | 


PHASE_ 


Name Reserved VC 


Type 


Во ім | 
Reset [o fo fo fo [o [o [o [o [o [o |0 |0 fo fo fo Jo | 
A EEN ~ 


| Туре | 


Б: тт (ШЕ 


PDAF_CONTROL 


Field Name Bit Type Set/Clea | Reset Description 

r Value 
[mme — [mom [wo [а р ја 
PHASE VC (17:16) Rw [ма [о | Virtual channel id which transfer pdaf data 


э [svar [wo ја e је | 


PHASE DATA TYP | [13: 8] Еј | phase_data_type, depend on sensor 
E 


киеш a [о [а о [же — — — — —— 
роле ное [mo mw [wa o О 
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00:no pdaf transfer 
01:pdaf transfer via data type 


10:pdaf transfer via virtual channel 


7.2.4.44 FRM ADDR PDAF 
m eT [o [s [7 T Ts T Te Tz Te] [ s [7 T 
Type RW 


wo 
Pees fo Jo T T T fo T T T Је T D T oqo СЕ 
Е С а па Е | о |» Је ЈУ Је | ЈА | | | [о 
чи 


Reset [o Jo [o [o [o [o [o [o jo јо [о [o [o [o [o [o | 


FRM ADDR PDAF 


Field Name Bit Type Set/Clea | Reset Description 
r Value 


лок [эй m [wa fo јами 


7.2.4.45 MIPI REDUNDANT 


Type 


ПО 
ен А В О и ша а киги Еа 
ER аи es г: 


IDI 
_H 
EA 
Name IDI ECC IDI DATA TYPE DE 
R_ 
EN 


Uwe | 


ЕЕ ЕЕЕ eee 
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MIPI redundant signal 


Field Name Bit Type Set/Clea | Reset Description 
r Value 


Due ees [m [а [meme | 


mec [men [mo [m [o је 
АЕ fen [яо [л — [s ООО 
осно EN [ш [о [хл онон 7-2 | 


7.2.4.46 PDAF CAP FRM SIZE 
0x00000178 PDAF pixel counnter(0x00000000) PDAF CAP FRM SIZE 


t |31 |30 |29 |28 | 27 [26 |25 | 24 [23 |22 |21 | 20 |19 [se (17 |16 | 


PDAF CAP ЕВМ S 
IZE 


Name Reserved 


Type 


Мод | 
Reset [o |o fo [|o fo fo [o [o [o Jo |0 fo |0 |0 fo Jo | 
[o [as |а |1з |12 (n [o |е [e |7 [в [s |4 [s [2 |1 [o | 
|РрАР CAP FRM SIZE о 


PDAF CAP FRM SIZE 


[Res [o [о [o [o [o [o [o [o fo Jo [о [o [o [o [o [o | 


PDAF pixel counnter 


Field Name Bit Type Set/Clea | Reset Description 
r Value 


Gray [RO |а |9 mem  — | 
PDAF CAP FRM S | [19: 0] NA PDAF pixel counnter in current frame, update 
IZE value only when sensor eof or frame err or 

line err asserts 


7.2.4.47 ISP OUT FRM SIZE 
0x0000017C ISP output pixel counnter(0x00000000) ISP OUT FRM SIZE 


|]SPoUTFRM SZE — | 


[Reset [o је jo fo jo fo о jo fo [о [о [o [o [o [o | 
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Bi [6 | 14 [13 | 12 | | по [o [в |7 [в [в |4 Ja |2 [t Jo | 


ISP. OUT. FRM SIZE Reserved 


[Res [o [o [o [о Jo Jo [o |0 [o [o [o [о fo |9 [o [o | 


ISP output pixel counnter 


Field Name Bit Type Set/Clea | Reset Description 
r Value 
semp [m [а fo је 


ISP OUT FRM 512 | [24:4] Б БН Жай ISP out pixel counter in current frame 
Е 


[mew — [mu [о [а [б [meme — — — — — — 


7.2.4.48 IP_REVISION 
0x00000180 IP_REVISION(0x00000300) IP_REVISION 


еее 


Reserved 


Type 


ЕИ 
reef T-T-T- ppp T7 T T T T T T T га 
a С ла а ре [и о е |а |7 |е [5 |а |» | | [о | 


Reset [o |o [o fo fo jo | a je |€ јо Je Je Je je | 


IP_REVISION 


Field Name Bit Type Set/Clea | Reset Description 
r Value 


Due [mos [n [а | СТИ 


IP REVISION [15: 0] NA 0x300 ip revision 
[15:8]: major version number 
[7:0]: patch number 
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Offset RegName Bit FieldName Field Description 
0х003С | DCAM_INT_STS | [31:28] | Reserved Reserved 
[27] MMU_PAOR_WR interrupt mmu_paor_wr 
[26] MMU UNS WR interrupt mmu. uns wr 
[25] MMU INV WR interrupt mmu inv wr 
[24] MMU VAOR WR interrupt mmu vaor wr 
[23] PDAF AXIM DONE pdaf tx done and axi bus idle 
[22] САМО АХМ DONE camO tx done and axi bus idle 
[21] PATHO END stop signal of path 0 
[20] PATHO SOF path's start of camera pathO 
[19] PDAF SOF pdaf path's start of camera pathO 
[18] RESERVED reserved 
[17] PDAF END pdaf end 
[16] PDAF BUF OVF pdaf path camera buffer overflow 
[15] PDAF TX DONE pdaf path data transfer done, ignoring axi bus 
status 
[14] CAP МР! FIFO OVF | internal fifo in cap mipi overflow. 
[13] DCAM ISP FIFO OVF | isp fifo ovf 
[12] JPG BUF OVF jpeg data size exceeded the allocated buffer on 
sdram. 
[11] CAP FRM ERR cap frm err 
[10] CAP LINE ERR cap line err 
[9] PDAF CAP EOF pdaf path camera interface's end of frame 
indication to the next module 
[8] PDAF CAP SOF pdaf path camera interface's start of frame 
indication to the next module 
[7] PDAF SENSOR EOF | pdaf path sensor's end of frame indication to 
camera interface module 
[6] PDAF SENSOR SOF | pdaf path sensor's start of frame indication to 
camera interface module 
[5] CAMO BUF OVF camera buffer overflow 
[4] CAMO TX DONE data transfer done of camera path0, ignoring ахі 
bus status 
[3] CAP EOF camera interface's end of frame indication to 
the next module 
[2] CAP SOF camera interface's start of frame indication to 
the next module 
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[1] SENSOR_EOF sensor's end of frame indication to camera 
interface module 


[0] SENSOR SOF sensor's start of frame indication to camera 
interface module 


7.2.5.2 DCAM IF Shadow Registers 


CAMO AUTO COPY WC 1'hO 1:enable auto copy of camera 
path 0 
effective after sensor. 501 


CAMO FRC COPY WC 1'hO Write 1 to generate force copy 
pulse of camera path 1 

CAP AUTO COPY [1] WC тво 1:enable auto copy 
effective after pathO_sof 

CAP_FRC_COPY |] је |44 Write 1 to generate force copy 
pulse 


Sensor configuration shadow 

Shadow with capture force copy and auto copy 

MIPI CAP. START, МІРІ САР END, MIPI CAP IMG РЕСІ, CROP START, CROP END 
Shadow with path force copy and auto copy 

FRM ADDR 0, FRM ADDR PDAF, PATH FRAME SKIP, PATHO EB, PATH PDAF EB 


aka и [||] LE LL LEU Ld ме | | | HUUL 
sensor_sof 
/path0_sof 
Force_copy | 
APB config Valuel | Value2 | 
value | | 
Internal value Valuel X | Value2 
Auto, copy | | 
APB config Valuel Х Value2 | 
value | 
Internal value Valuel b. Value2 
Figure 7-18 Illustration of force copy and auto copy 
7.2.5.3 Frame address mapping: 
In different work mode, we need 
Addre Reg Name сато path (capture) PDAF path (capture) 
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Frm addrO Capture output : 
Raw; Jpeg ; 


Frm_addr_pdaf Capture PDAF data 


Frame address update sequence: 


In capture mode, there were two shadow copy mode. At the beginning, the force copy operation can update the 
frame address. After current transfer completed, the internal shadow frm_addr registers would be auto updated by 


hardware. 


vsync_| | 


Sensor_sof 


Transf_done 


Frm_addr 
(accessed by AHB) Addr 0 K Addr 1 у Addr 2 
Frm_addr 
(shadowed) Addr 0 Addr 1 Х Addr2 
Force copy at the | 
start Hardware will auto 
shadow the address after 
data transfer done. 
7.2.5.4 Software operation suggestion 
7.2.5.4.1 General procedure of data capture: 
Configure sensor via I2C, 
Enable DCAM IF module and clear interrupt and set relative interrupt mask. 
Configure DCAM IF global control register. 
Set shadow register, force copy at first time, and then auto copy after path. sof is suggested. 
Set cap eb to start capture. 
Wait transfer done interrupt. 
Data store method: 
Camera image path: 
Frm addr 0 
AXI 
Sensor 
master 
31 | 0 63 : 0 
Raw: ШШ > | ВОВ! B2 B3 B4 BS В6 B7 
s B7 B6 B5 B4 
ВЗ B2 ВІ ВО 
JPEG: = 7777777777777 J> | B3 B2B1 B0 B7 B6 B5 B4 
Figure 7-19 Рао data capture 
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Frm_addr_pdaf 


0 


0 


B3 B2 B1 ВО 


AXI 
master 
63 
» 


PDAF: шшш 7070700000008 B3 B2 B1 B0 B7 B6 B5 B4 
Figure 7-20 Path PDAF data capture 
73 JPG 
7.3.1 Overview 
This module implements JPEG image encoding and decoding module. The detail design information is 
presented below. 
7.3.2 Features 
> Support JPEG decoding, compliant with JPEG baseline profile, support YUV444, YUV422, YUV420, 
YUV411, YUV422R, YUV411R and YUV400 format, up to 64Mpixel, support YUV422 and YUV420 
output; 
> Support JPEG encoding, compliant with JPEG baseline profile, support YUV422 and YUV420 format, 
quality is adjustable, up to 64M pixel; 
> Support the ping-pong buffer for bit stream and YUV data; 
> Support slice level codec switch for JPEG; 
> Support YUV 2-palne and YUV 3-plane; 
> Support rotation, mirror and flip when encoding; 
7.3.3 Function Description 
The JPG’s module diagram is shown in below. 
VBUF 
JPG 162X32 
АХІ Domain JPG Domain 
DBUFO 
AXI R 
EZ o а <> BSM Момо «> eXL BE 
216X24 BE 
Arbiter 
АХ! Writ 20 
rite 
4 бауе ч — — -<—> MBIO a - DCT/IDCT 
192X16 
ЕТЕ de TBUFO/1 
APE BUE > Regs 384X32 64X32 32X20 
384X32 
Figure 7-21 JPG Module Diagram 
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As above diagram, the JPG includes ап AXI fetch, an AXI save, a BSM, а VLD, a VLC, а DCT, ап ЮСТ 
and a MBIO. 


7.3.3.1 JPEG Encoding 
The JPEG encoding is shown in below figure. 


ІІІ Ј Entropy Compressed 
[| FDCT |->  Quantizer | | Encoding --» Data 
Source Data \ \ 
Table Table 


Figure 7-22 JPEG Encoding 


In the encoding process the input component’s samples are grouped into 8 x 8 blocks, and each 
block is transformed by the forward DCT (FDCT) into a set of 64 values referred to as DCT coefficients. 
One of these values is referred to as the DC coefficient and the other 63 as the AC coefficients. 

Each of the 64 coefficients is then quantized using one of 64 corresponding values from a 
quantization table. No default values for quantization tables are specified in this Specification; 
applications may specify values which customize picture quality for their particular image characteristics, 
display devices, and viewing conditions. 

After quantization, the DC coefficient and the 63 AC coefficients are prepared for entropy encoding. 
The previous quantized DC coefficient is used to predict the current quantized DC coefficient, and the 
difference is encoded. The 63 quantized AC coefficients undergo no such differential encoding, but are 
converted into a one-dimensional zig-zag sequence, as shown in below. 


DC АС01 АС07 


ои Blocki-1 [ Blocki --- a -* 


DIFF = DCi = DCi-1 


AC77 
Differential DC Encoding AE Zig-Zag order 


Figure 7-23 DC and AC Coefficient 


The quantized coefficients are then passed to an entropy encoding procedure which compresses the 
data further. One of two entropy coding procedures can be used. If Huffman encoding is used, 
Huffman table specifications must be provided to the encoder. If arithmetic encoding is used, arithmetic 
coding conditioning table specifications may be provided, otherwise the default conditioning table 
specifications shall be used. 


The encoding data path is shown in below. 
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VBUF 
162X32 
_АХІ Авас 0-5 | | је | вм ч МС 
По 216X24 BE 
Arbiter DBUF1 
| FN | 216Х24 ВЕ 
АХІ Write 2 3 
4 Save је | Ч >= MBIO f DCT 
“0 т 
384Х32 64X32 
MBUF1 
384Х32 


Figure 7-24 Encoding Path 


When encoding, the active sub-module is MBIO, DCT and VLC, they are work in pipeline mode. 


MBio | MBUFO(W) | MBUF1(W) MBUFO(W) MBUF1(W) MBUFO(W) | | 
MBUFO(R) MBUF1(R) MBUFO(R) MBUF1(R) 
DCT 
DBUFO(W) DBUF1(W) DBUFO(W) DBUF1(W) 
VLC DBUFO(R) DBUF1(R) DBUFO(R) | 


Figure 7-25 Encoding Pipeline 


The encoding is started by SW, then HW enters pipeline mode, every macro step completes a MB 
encoding. As above, the MBIO, DCT and VLC are work at same time except head and tail, so it will be 
good performance. 


7.3.3.2 JPEG Decoding 
The JPEG decoding is shown in below figure. 


Compressed Entropy : 
Data > Decoding > Dequantizer }+——> IDCT =» 
Reconstructed 
A \ Data- 
Table Table 
Figure 7-26 JPEG Decoding 
The decoding is inversed procedure of encoding. 
The encoding data path is shown in below. 
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VBUF 
162X32 
' DBUFO 
_AXI Read эзы || Г ip! вм —— мр ане 
216Х24 ВЕ 
Arbiter 
AXI Writ = 
ге 
< о oed < Мо 9646 ш т 
192X16 
усу 
384Х32 
МВОР 64X32 
384X32 


Figure 7-27 Decoding Path 


When decoding, the active sub-module is VLD, IDCT and MBIO, they are work in pipeline mode. 


VLD DBUFO(W) DBUF1(W) DBUFO(W) DBUF1(W) DBUFO(W) 
DBUFO(R) DBUF1(R) DBUFO(R) DBUF1(R) 
IDCT 
PBUFO(W) PBUF1(W) PBUFO(W) PBUF1(W) 
PBUFO(R) PBUF1(R) PBUFO(R) | 
MBUFO(W) MBUF1(W) MBUFO(W) | 
MBIO | | | 
' MBUFO(R) MBUF1(R) | 


Figure 7-28 Decoding Pipeline 


The decoding is started by SW, then HW enters pipeline mode, every macro step completes a MB 
decoding. As above, the VLD, IDCT and MBIO are work at same time except head and tail, so it will be 
good performance. 


7.3.3.3 МСУ Format 


MCU is Minimum Coded Unit, it is different depended on source or reconstructed data format. When 
encoding, MCU is for source data, it is only YUV422 format; when decoding, MCU is for reconstructed 
data, it can be YUV444, YUV422, YUV420, YUV411, YUV422R, YUV411R and YUV400 format. MCU 
define is below. 
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YUV444 MCU YUV422 MCU YUV420 MCU YUV411R MCU 
Y Y Y Y Y ү 
Ү Y V 
Y 
U V U V U V 
Y 
YUV411 MCU YUV422R MCU YUV400 MCU 
U V 
Y 
912150007 Y 
ү 
U V U V 
8x8Sample 
Block 


Figure 7-29 MCU Define vs. Data Format 


When decoding, the YUV444, YUV411, YUV422R and YUV411R reconstructed data will be transformed 
to YUV422/YUV420 data, the transformation is shown in below. 


YUV444 YUV422 | YUV411 YUV422 
Y Y «а SEES 
ш | UV иу U v 
| YUV411R YUV420 
| Y Y 
YUV422R YUV420 | 
Y Y | Y Y 
Y s Y | ү Y 
| Y Y 
ш | y uv | 
| ШІ 
| ПШ 
8x8Sample 4x8Sample 4x16Sample 16x8Sample 
Block Block Block Block 
Figure 7-30 MCU Transformation 
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7.3.3.4 DCT/IDCT 
The following equations specify the ideal functional definition of the DCT and the IDCT. 


7 7 

1 2x + 1)um 2y + Пут 
DCT: Syu = 20409 Ж ЕС! сайы; 
у=0 


16 16 
х=0 
7 7 
1 (2x+1)un (2у + 1)ут 
IDCT: Syx = 33 2: Cu Cy Svucos — 15 cos — е 
u=0 v=0 


Where 


Сабо = Ур for u,v 0, 


Cw Cy = 1 otherwise. 
After the DCT is computed for a block, each of the 64 resulting DCT coefficients is quantized by a 
uniform quantizer. The quantizer step size for each coefficient Sq 


is the value of the corresponding element Оу from the quantization table specified. 
The uniform quantizer is defined by the following equation. Rounding is to the nearest integer: 


Svu ) 


Sqyu is the quantized DCT coefficient, normalized by the quantizer step size. 

At the decoder, this normalization is removed by the following equation, which defines dequantization: 
Ryu = Sdyu X Qu, 

After quantization, and in preparation for entropy encoding, the quantized DC coefficient Sq 


За = round( 


vu 


Заоо is treated separately from the 63 quantized AC coefficients. The value that shall be encoded is the 
difference (DIFF) between the quantized DC coefficient of the current block (DC which is also 
designated as 5400) and that of the previous block of the same component (PRED): 


DIFF = DC; — PRED 


And in preparation for entropy encoding, the quantized AC coefficients are converted to the zig-zag 
sequence. 


7.3.3.5 Huffman Encoding 


DC coefficient is the difference between the current DC coefficient and the prediction, the difference is 
mapped to 2 fields, one is "5555", it determines the bit number of difference; and one is ‘DIFF’, it 
indicates its value. The two’s complement difference magnitudes are grouped into 12 categories, 
‘SSSS’, and a Huffman code is created for each of the 12 difference magnitude categories. 


Table 7-3 Difference magnitude categories for DC coding 
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DIFF values 


0 0 

1 -1,1 

2 -3,-2,2,3 

3 -7.-4,4..7 

4 —-15..-8,8..15 

5 -31.-16,16..31 

6 -63..-32,32..63 

7 -127..-64,64..127 
8 —255..-128,128..255 


9 -511.-256,256..511 
10 —1 023..-512,512..1 023 
11 -2 047..-1 024,1 024..2 047 


The “5555” is mapped to variable length code, 
Table 7-4 Luminance DC Coefficient Differences 


Code length Code word 
2 00 
1 3 010 
2 3 011 
3 3 100 
4 3 101 
5 3 110 
6 4 1110 
7 5 11110 
8 6 111110 
9 7 1111110 
10 8 11111110 
11 9 111111110 


Table 7-5 Chrominance DC Coefficient Differences 
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Category Code length Code word 


0 2 00 

1 2 01 

2 2 10 

3 3 110 

4 Б 1110 

5 5 11110 

6 6 111110 

7 7 1111110 
8 8 11111110 
9 9 111111110 
10 10 1111111110 


11111111110 


An example about luminance DC coefficient Huffman coding, 


Coding Step DC(0,0)o DC(0,0); DC(0,0)2 DC(0,0)3 DC(0,0)4 
DC Value 150 155 149 152 144 

DC Difference 150 5 -6 3 -8 

(SSSS, DIFF) (8,150) (3,5) (3,-6) (2,3) (4,-8) 
Huffman Code (111110,10010110) (100,101) | (100,001) (011,11) (101,0111) 


Each non-zero AC coefficient in Zig-Zag is described by a composite 8-bit value, ‘RRRRSSSS’, the 4 
least significant bits, "5555, define a category for the amplitude of the next non-zero coefficient іп ZZ, 
and the 4 most significant bits, ККЕ”, give the position of the coefficient in ZZ relative to the previous 
non-zero coefficient (i.e. the run-length of zero coefficients between non-zero coefficients). Since the 
run length of zero coefficients may exceed 15, the value 'RRRRSSSS' = X’F0’ is defined to represent a 
run length of 15 zero coefficients followed by a coefficient of zero amplitude. (This can be interpreted as 
a run length of 16 zero coefficients.) In addition, a special value ‘RRRRSSSS’ = '00000000' is used to 
code the end-of-block (EOB), when all remaining coefficients in the block are zero. 

The magnitude ranges assigned to each value of SSSS are defined in below. 


Table 7-6 Categories Assigned to AC Coefficient Values 
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AC coefficients 


1 -1,1 


2 -3,-2,2,3 

3 -7.-4,4..7 

4 -15.-8,8..15 

5 -31.-16,16..31 

6 —63..-32,32..63 

7 —127..—64,64..127 

8 -255.-128,128..255 
9 -511.-256,256..511 
10 —1 023..-512,512..1 023 


The composite value, RRRRSSSS, is Huffman coded and each Huffman code is followed by additional 
bits which specify the sign and exact amplitude of the coefficient. 


An example about luminance AC coefficient Huffman coding, 


If luminance AC coefficients in ZZ are: AC11~AC29 = 0, AC30 = 3, so the RRRRSSSS code is F/0 and 
(3/2, 3), the Ғ/0 indicates 16 zeros, (3/2, 3) indicates 3 zeros then 3. 


Based on following table, the F/O will be encoded as ‘11111111001’, the (3/2, 3) will be encoded as 
‘111110111 11’, so the code for AC11~AC30 is ‘11111111001 111110111 11'. 


Table 7-7 Luminance AC Coefficients Fragment 


0/0 (EOB) 4 1010 
0/1 2 00 
0/2 2 01 
0/3 3 100 
0/4 4 1011 
0/5 5 11010 
3/2 9 111110111 
3/3 12 111111110101 
3/4 16 1111111110001111 
3/5 16 1111111110010000 
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ЕО (ZRL) 11 11111111001 

Е/1 16 1111111111110101 
Е/2 16 1111111111110110 
F/3 16 1111111111110111 
Е/4 16 1111111111111000 
Е/5 16 1111111111111001 
F/6 16 1111111111111010 
F/7 16 1111111111111011 
F/8 16 1111111111111100 
F/9 16 1111111111111101 
F/A 16 1111111111111110 


7.3.3.6 Data Mapping 


JPG includes 2 data mapping, one is 1D mode, another is 2D mode. The compressed data is in 1D 
mode, the source or reconstructed data is in 2D mode. 1D is line structure, 2D is block structure, they 
are shown in below. 


1D Mapping 2D Mapping 

Frame0 Frame0 

Y=addry 

Offset+{addry, addrx Х=адагх 

{СУ | Offset=Y*pitch+X 
burst 
Frame burst Frame 
line 
> pitch » 

FrameN FrameN 


Figure 7-31 Data Mapping 
7.3.4 7Control Registers 


7.3.4.1 Memory тар 
JPG BASE ADDR 


0x0000-0x0080 | Global Register Set оС Ај 
0х0300-0х03# | Q-TAB ОЛО Table (64X32) 
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7.3.4.2 Register Descriptions 


7.3.4.21 JPG CTRL 
0x00000000 JPEG control register(0x00000000) JPG CTRL 


ДЕНА reg peregre qr] n re Eee re И 


JPG COWOR 
Reserved K MCULINE . 
CNT 


JPG COWOR 
K_MCULINE_ 
CNT 


ser | WR_SW | RD_SW 
T 
d 


JPEG control register 


Field Name Type Set/Clea Reset Description 
r Value 


кэме [ees [RO [WA [s meme — — — — — 


JPG COWORK МС | [18: 13] RW NA the cnt of mcu prepared ,when cpp/isp sent 
ULINE CNT the xline done pulse. 
If the value is 2,yuv420 , then acutal line is 
2*16 =32. 
If the value is 2,yuv422 , then асща line is 
2*8=16. 


JPG COWORK EB | [12] RW NA work together with cpp, jpg can start work 
when cpp process one block line, needn't 
wait for cpp process whole frame 


ROT [11: 9] RW NA Rotation 
Bit[11]: Flip enable; 
Bit[10]: Mirror enable; 
Bit[9]: Rotation 90 enable. 
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WR_SWT [7: 6] 32bits WORD order mode when write, 
assume the write 32bits data is {ВО, B1, B2, 
B3}, 
0: {BO, B1, B2, B3}; 
1: (80, B1, B2, ВЗ) (B3, B2, B1, ВО); 
2: {BO, B1, B2, ВЗ) (B2, ВЗ, BO, B1}; 
3: {BO, B1, B2, ВЗ) (B1, BO, ВЗ, B2). 
Bx is 8bits BYTE. 
RD SWT [5: 4] 32bits WORD order mode when read, 
assume the read 32bits data is (BO, B1, B2, 
B3), 
0: (BO, B1, Ва, ВЗ); 
1: (BO, B1, B2, ВЗ (B3, Ва, B1, BO}; 
2: {BO, B1, B2, ВЗ) (B2, ВЗ, BO, B1}; 
3: (BO, B1, B2, B3) (B1, BO, ВЗ, B2}. 
Bx is 8bits BYTE. 


AXI SWT [3] RW AXI. МТ [3] RW 1'hO 64bits AXI bus order 
mode, assume the accessed 64bits data is 
{W1, WO}, 
0: {W1, WO}; 
1: (W1, МО) (WO, W1). 
Wx is 32bits WORD. 


APB CTRL MEM | [Rw [м Го | APB BUS ctrl the inside mem 


ENC EN [1] RW NA Encoding enable, 
0: decoding; 
1: encoding. 


Deme e [т |а [0 Е | 


7.3.4.8... JPG MB CFG 
Description: JPEG MB configuration. 


0x00000004 JPEG MB control register(0x00000000) JPG MB CFG 


|! | 30 | 20 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 1 | 18 | 17 | 16 | 


UV шу 
alz MB_FORMAT e MB_Y_MAX 
T BE 


d 
R 
М/ 


МВ_Х МАХ 


RW 
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JPEG MB control register 


Field Name Type | Reset | Description 
Value 
эп [RO [o __| Реемеама) 
CACHE PATH CNNLUMICNN СИ 


[C C qe Te e И 
1'hO 


RAN UV switch 
0: UVUV...; 
1: VUVU... 


UV mode 
0: UV interlaced; 


1: UV separated. 


MB FORMAT [26:24] RAN | MCU format info 


3%9000- 4:2:0 format 
3'b001 - 4:1:1 format 
3010 — 4:4:4 format 
3'b011 – 4:2:2 format 
3100 – 4:0:0 format 
3104 —4:2:2 rotation format 
3'b110 —4:1:1 rotation format 


afo [m [mm — 
[em Te me [remm ОИ 
ax [ри [er [ом ЗИ 


7.3.4.2.3 | JPG. PITCH 
Description: JPEG pitch. 


0x000C JPG PITCH(0x00000000) JPG PITCH 


| e | 31 | 30 | 20 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | ve | 17 | 16 | 


ver_duplicate_ 
num 


еј мр 


V0.3 Spreadtrum Communications, Inc., Confidential and Proprietary 1841 of 2330 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


Reserved 


(oR SPREADTRUM 
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_ и Пе Паје Е [е] 


JPG_PITCH 


Field Name Type каа Reset Description 
Value 


see es [ome Г 


ver_duplicate_num [18: 16] num of lines to be duplicate pn f last block is 
8x6,2lines to be duplicated,set 2/2 = 1, work 
under non_cache a 
ШЕШЕН БЕНИ | ЕЕ 


jpg_pitch [12: 0] — data storage pitch in memory, it is equal 
to image width normally. 


7.34.24 JPG 515 
Description: JPEG status, debug only. 


EM JPEG status(0x00000000) | || 4PGSS | | STS 


иели ETE ER prosper en 


BCMD F | WCMD 
JE S i DE | — al ШЕ 


| Type | 


AR 
Reserved RE 7 RCMDFI | ARFIFO | RDFIFO | FETCH 
m FO STS _STS _STA STATE 


JPEG status 
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|. | |, [ Value ПО 
кые [mem [n | [s је 
лн | јо ја [e [лнй — 
те И СС s — Со  - — 


BCMD_FIFO_STS [26: 25] SAVE B channel status 
Bit[26]: full flag, active high; 
Bit[25]: empty flag, active high. B channel is 
done ,sw can read data from ssr safely 


WCMD_FIFO_STS [24: 23] SAVE CMD FIFO status 
Bit[24]: full flag, active high; 
Bit[23]: empty flag, active high. 


AWFIFO STS [22: 21] AW FIFO status 
Bit[22]: full flag, active high; 
Bit[21]: empty flag, active high. 


WRFIFO STS [20: 19] WR FIFO status 
Bit[20]: full flag, active high; 
Bit[19]: empty flag, active high. 


SAVE STATE [18: 16] Fetch state machine info, 
0: IDLE; 
1: READY; 
2: WORK; 
3: WAIT. 
4.CHECK CMD 


[кэме [ee [mo we [s eea — — —À 
Lem |i) јо [м [o — | AXIARREADYemue | 
mes |н e |ж |2 СИ 


RCMDFIFO STS [7: 6] FETCH CMD FIFO status 
Bit[7]: full flag, active high; 
Bit[6]: empty flag, active high. 


ARFIFO_STS [5:4] RO 2'h1 AR FIFO status 
Bit[5]: full flag, active high; 
Bit[4]: empty flag, active high. 


Read FIFO status 

Bit[3]: full flag, active high; 

Bit[2]: empty flag, active high. 

FETCH STATE [1:0] ВО 2'h0 Fetch state 
machine info, 

0: IDLE; 

1: READY; 

2: WORK; 

3: WAIT. 


7.34.25 ЈРӘ ARPROT 
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Cen Ги [so | 2» [2 [5 [25 | и [а [= [т |» [лә [тв [лт [15] 
C 


Reserved 


Eme [8 ООС 11“. 
[к= Eo Eo [о [в To To T о 05 E [з] 


JPEG ARPROT define 


EN NEN NN 
r Value 
ее ЕЕ [no [а е [кые 


7.3.4.2.6 (. JPG. INT STS 


ICHEREIEIEIEZEIEJEIEJEIEREIEIEJEZE] 
еј Rm] 


Reserved 


m 
Reserved 


JPEG masked interrupt status 
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Field Name Type Set/Clea Reset Description 
А Value 
mu юв 
MBIO INT STS з [во |м Го | MBIO masked interrupt status, active high. 
VLD_INT_STS д __|во |м Го | VLD masked interrupt status, active high. 
VLC_INT_STS |i] [во [м Го | VLC masked interrupt status, active high. 
BSM_INT_STS |o [во [м fo | BSM masked interrupt status, active high. 


7.3.4.27 JPG INT EN 
0x00000024 JPEG interrupt enable(0x00000000) JPG INT EN 


| Bit_| 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | ve | 17 | 16 | 
name ыиы 


Reserved 
- Reserved 


M R 
ype ИЕА 


JPEG interrupt enable 


Field Name Type Set/Clea Reset Description 
r Value 


[wee mea [m [а [к О 
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mmu_paor_wr_en [11] RW NA enable bit for pa out_of_range_r interrupt 
source 
source 


ени [e [RW [ue — [o — ЕЕ 
ене [er [re СЕ [o _| erabe bor unsere тетра — 
omo [er [RW [wa — [o — СЕ ТЕПТІТІСІ —À 
omoes [16 [RW [ne fo тото И 


mmu vaor rd en [4] RW NA enable bit for out of range w interrupt 
source 


вот ја [т [NA је [oomen acis n | 
ме ја [ow ја So К sene on | 
ме ја | ја је КО 
were [шй [aw [nao [Вепрь senenn | 


7.3428 ЈРа INT CLR 
0x00000028 JPEG interrupt clear(0x00000000) JPG INT CLR 


| " | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | vo | 17 | 16 | 
[Name ees _______ 


Reserved 


Type 


mu | ти | ти 

p p и 

Reserved aor | aor | ns 
Ww rd W 

; ој 4 ү г 


ти 
іп 
V 
Wr 
4 
н еа 
ІЛ occ 


JPEG interrupt clear 


Field Name Type Set/Clea Reset Description 
Ц Value 


кэш [mes [mo [а је 
it) [wo [NA __|о __| onreceiving interrupt, SW clears interrupt by 
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РР ess ri coreseondng dear i 

mmu paor rd clr [10] WC NA on receiving interrupt, SW clears interrupt by 
writing 1 to corresponding clear bit 

mmu uns wr clr WC NA on receiving interrupt, SW clears interrupt by 
writing 1 to corresponding clear bit 

mmu uns rd clr WC NA on receiving interrupt, SW clears interrupt by 
writing 1 to corresponding clear bit 

mmu inv wr clr [7] WC NA on receiving interrupt, SW clears interrupt by 
writing 1 to corresponding clear bit 

mmu inv rd clr WC NA on receiving interrupt, SW clears interrupt by 
writing 1 to corresponding clear bit 


mmu vaor wr clr [5] WC NA on receiving interrupt, SW clears interrupt by 
writing 1 to corresponding clear bit 

mmu vaor rd clr [4] WC NA on receiving interrupt, SW clears interrupt by 
writing 1 to corresponding clear bit 

MBIO INT. CLR |] [мс [м Jo | MBIO interrupt clear, write '1' to do it. 

VLD_INT_CLR |a [мс [м Jo | VLD interrupt clear, write 1710 do it. 


мом ая  |m [wo [ал |o [VLC interrupt clear, wite T to doi 
мито ја [№ [л |o | 8SMinteruptclear, wie 1 to do 


7.3.4.2.9 JPG_INT_RAW 
m EE 2] » [2 [5 [25 2 T5 2 [2 | » о [е [зт [15] 


Reserved 


Type 


Reserved 
aw 


mu 
(v 
aor 
W — 
rr 
aw 
p e ННННННН 


JPEG interrupt raw status 


Field Name Type е Reset Description 
Value 
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mmu_paor_wr_raw [11] NA write virtual address matches no channel, 
MMU OFR ADDR * R records the address 

mmu paor rd raw [10] NA read virtual address matches no channel, 
MMU OFR ADDR * W records the address 

mmu uns Wr raw NA unsecure read, MMU UNSECURE * W 
records the address 

mmu uns rd raw NA unsecure write, MMU_UNSECURE_*_R 
records the address 

mmu_inv_wr_raw [7] NA unsecure read, MMU INVALID * W records 
the address 


mmu inv rd raw NA unsecure writeMMU INVALID * R records 
the address 

mmu vaor wr raw [5] NA write virtual address matches no channel, 
ММУ OFR ADDR “ W records the address 

mmu vaor rd raw [4] NA read virtual address matches no channel, 
MMU OFR ADDR * R records the address 

MBIO INT. RAW |] [во [м Jo | MBIO raw interrupt status, active high. 

VLD_INT_RAW д [во [м Го | VLD raw interrupt status, active high. 


VLC_INT_RAW ІШ [Ro [м |02 | VLC raw interrupt status, active high. 
BSM_INT_RAW |o __|во [м fo | BSM raw interrupt status, active high. 


7.3.4.2.10 JPG. ҒАМ ADDRx 
Description: JPEG frame address. 
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СИЕТИ ИНЕС 
ШІНЕЛЕЛЕЛЕЗЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛ 
ы. 7 мм ---- 


Field Мате Туре Reset Description 
Value 
FRM_ADDRx [31:2] R/W 3070 Frame address, 32bits WORD unit. 
the addrO~addr3/addr6~addr7 must be 16 Bytes align 
БЕНЕН ТІСТЕНЕ реј 


Table 7-8 Frame Application Assignment 


Frame Addr JPEG Encoding JPEG Decoding 

FRM_ADDRO Source frame YO buffer Reconstructed YO frame buffer 

FRM ADDR1 Source frame UOVO buffer Reconstructed UOVO frame buffer 
FRM ADDR2 Source frame Y1 buffer Reconstructed Y1 frame buffer 

FRM ADDR3 Source frame U1V1 buffer Reconstructed U1V1 frame buffer 
FRM_ADDR4 Encoded bit stream bufferO Source bit stream bufferO for decoding 
FRM ADDR5 Encoded bit stream buffer1 Source bit stream buffer1 for decoding 
FRM ADDR6 Source frame VO buffer Reconstructed VO frame buffer 

FRM ADDR7 Source frame V1 buffer Reconstructed V1 frame buffer 


7.34.211 JPG BUS GAP 
Description: JPEG AXI bus accessing gap. 
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и EEE » а [5 [25 [аз [з] [ | » о [тв [т [15] 
[теле | моно | мон | лноозне | awoosiow 


Ш 


КАНИ ee ШЕШИНЕ 
Value 


Е ЕВ Ce (а max argos | max arqos when dynamic argos enable | | max arqos when dynamic argos enable | argos enable 

Lmoosiow [erea [aw [NA fo | rin araos wren dynamic argos enable | 
Ганаов ме азоо јето | 
оо пәле mw [м fo | rin angos when dynamic awgos erabe — | 
[Dom anoos es [ns [aw [NA јет | 
Гоуманоов es [ua faw [NA fo — антон 
СИ СС СИ ССИ СЛИ И 
[зиз оар [та [rw [л [о оғо mode aous accessing ар ____ 


7.3.4.212 JPG_MST_STS 
Description: JPEG master status. 


V0.3 Spreadtrum Communications, Inc., Confidential and Proprietary 1850 of 2330 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


КЕЗ SPREADTRUM | 5С9853ІЧА Device Specification 


ЕСЕЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 


Reserved 


Field Name Type | Reset | Description 
Value 


MST_STS R/W 1hO JPG master status, 
0: Idle; 
1: busy. 


7.34.213 ММО СЕС 


ICHEREIEIEIEZEIEJEIEJEIEREIEIEJEZE] 
в 


Reserved 
Eme ООС ЗОО 
Pest | о | о | о о [о о [о о [о о [о о [о о [о о 
МЕСТИ С BC ПЕН ПЕРА ЈА БА ЕЕК 


T Reserved Reserved 


SEE EEE 


Configuration 
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Field Name Type Set/Clea Reset Description 
r Value 
юз o [mje | | 


тылыш [er [wo [wa рање 
эме [eu [о [а fof SSCS 


mmu_vaor_bypass_ | [4] RW NA 0х1 mmu_vaor_bypass_en==1, vaor 

en happened,the system will bypass this 
command, not record the addr and generate 
interrupt.mmu_vaor_bypass_en==0, vaor 
happened,the system will send a default 
addr, record the addr and generate interrupt. 


Due [m [e qw [s —[ И 
ено [iar јо јх [e ј| 


mmu cg еп [1] RW NA 0х1 mmu hardware clock gate enable 
1: clock can be disable by hardware 
O:clock cannot be disable by hardwave 
mmu en RW NA enable mmu.when it is disable, the mmu is 
bypass mode 


7.3.4.214 ММУ UPDATE 
0x00000104 Update(0x00000000) MMU UPDATE 


| Bit_| 31 | 30 | 20 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | ve | 17 | 16] 


Reserved 
Type 


[See eee eee 
ЕШ GH Е В Е О В О О ЗВ А СЗЗ Е 
| e |15|14 | 13 | 12 | п | пој [в | 7 [е | 5 a |!| о] 


Reserved mmu_clr 


еј ис 


Update 


Field Name Type Set/Clea Reset Description 
r Value 


кэме [en [e БЕН ч | јо 


mmu_clr WC NA gsp_mmu:when the pagetable is updated, 
the tlb should be clr;the bit[5:0] is clr the read 
channel tlb buf;the bit[6] clear the write 
channel tlb jeg. mmu:when 
the pagetable is updated, the tlb should be 
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clr;the bit[2:0] is clr the read channel Пр 


би ће bit[3] clear the write channel tlo,the 
bit[6:4] is reserved 


7.3.4.2.15 MMU FIRST VPN 


mmu first vpn(0x00000000) 
| Bit [1 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16-. 


Reserved mmu_first_vpn 
ал М 
| Reset | о | o ооо оо ооо [о о [о о [оо 
ви || та [аз | 12 [атто [о је |7 | е | 5 ја | з|2 | 1 [0] 


mmu first vpn 


aw 
Pw |o Te T9 T2 T4 T T2 T2 TS T4 TS T2 TS T4 T T9- 


mmu first vpn 


Field Name Type Бес Reset Description 
Value 


р ОООО О 
oa ЙТ ЕТИШЕ" e NDA ЕИ 


7.3.4.2.16 MMU_PT_RANGE 


Li [s o] [2 [2 [25 [25 Ts [5 2] [5 | 0 e [ D 


mmu ra 
nge vpn 


ef 


Reserved 


[Reset | о | о | о | о ШИШЕ И И ој И И И ИИ + | 
| ви ае (та [аз |а аа (зо [о [ет [е [5 [е [з [2 [1 [о | 


mmu_range_vpn 


page table range 


Field Name Type шан Reset Description 
Value 
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mmu_range_vpn [17: 0] OxSffff the offset range of vpn. The vpn offset must 
be in this range, otherwise, out of range 
interrupt will happen 

7.3.4.2.17 MMU_FST_PPN 


ЕЕЕ Ee [т [ж о [в [з [15] 
еј е 


Reserved mmu_first_ppn 
ESA —— à] Ма 
Резе | о jo|ojo]ojo]ojo]ojo]ojo]oo[oo) 
| Bt |) та [аз | 12 [атто [о је | 7 | е | 5 ја [з 2 | 1 [0] 


mmu_first_ppn 


чи 
e TS T9 T T4 T T T2 TS T4 ES T2 TS T T T9- 


mmu first ppn 


Field Name Type ee Reset Description 
Value 


ene == 
mmu_first_ppn [20: 0] ———— ppn of first pagetable location in DDR, 
the pagetable must be in aligned with 4k in 
DDR 


7.3.4.2.18 ММО DEFAULT PAGE 


ЗЕЕ ЕЕ ЕЕЕ ЕЕЕ 2017 2102 
к poo тағы” | Ст 


mmu_default_ppn 


aw 
ЕІЕНЕНЕНЕНЕНЕЕЕЛЕНЕЛЕНЕЛЕНЕЛЕНЕНЕН 


default ррп 
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Field Name Type шасын Reset Description 
Value 


efor [fe сини 


mmu_default_ppn [20: 0] ——— default physical address, when mmu 
interrupt happen, this address will be sent 
the corresponding AXI command channel 
7.3.4.2.19 ММУ OR ADDR RD 


MMU OR ADDR RD(0x00000000) 
| Bit |31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16-. 
| Мате | 7 немі | 


Reserved vpn_or_addr_rd 


| ви CE | 1] о] 


vpn or addr га 


ЕЛІЕНЕНЕНЕНЕНЕНЕЛЕНЕНЕНЕЛЕНЕНЕЛЕНЕН 


MMU_OR_ADDR_RD 


Field Name Type Rouge Reset Description 
Value 


эке [вит [e СЗ s — 
Е у глисте“ ни 


7.3.4.2.20 MMU_OR_ADDR_WR 


Ten Ги [о] 2» e [s [25 2 T [2 [7 |» [лә T [ [15] 
еј в ИШТ INN 


| ви || 14] 1з | 12 ЕЗ [в |7 [е [о [е [з ЕИ 1] о] 


vpn_or_addr_wr 


MMU_OR_ADDR_WR 
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Field Name Type а Reset Description 
Value 


эке eem [e јк Гр" 
Ст ас стави ЕС: 


7.3.4.2.21 MMU INV. ADDR RD 


_ ви [s op [s [7 [25 [25 [а [o [2] [| [» Le [v 6] 
[one шыш | шшш: | 


22 => 
Reset | о | o | o роо ооо о о ОСЗ С о} ооо 
| ви |15 | 14] 1з | 12 аа | пој [в | 7 | 6 | 5 | 4 | з|2 | 1] о] 


vpn_inv_addr_rd 


о 4.” | 
| Reset | о | о [о [о [о [о [о [о | > jamal] о [ о | 0] | 


MMU_INV_ADDR_RD 


Field Name Type <= Везе! Description 
Value 


Бекон ГЕТЕ ГЕН ШЕШ 
КОО уы GN CAN ТІСІ: c RR e 


7.3.4.2.22 МММ INV. ADDR. WR 


ICHEREIEIEIEZEIEJEIEJEIEREIJEIEJEZEJ 
еј в | тым | 


22 ес | 
Peset | о | о | ој о| ој ој ој о|о|о|о|о|ојо|ојо 
| ви | 15 | 14] 1з | 12 аа | пој [в | [е | 5 | 4|з|2 [1 [о | 


vpn_inv_addr_wr 


еј С GEN 
ЕСІЕНЕНЕНЕНЕНЕНЕЛЕНЕНЕЛЕЛЕНЕНЕЛЕНЕН 


MMU_INV_ADDR_WR 
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Field Name Type а Reset Description 
Value 


эше [eem [e СЗ СИ 
Се 7c 


7.3.4.2.23 ММО UNS ADDR RD 


_ ви [s o [ [7 [25 [» [а [5 [2 T [| E Le [6] 
[ome ее | зона | 


22 Шама 
LZACSESESESESESESESESESESERKRERERID 
| ви |15 | 14] 1з | 12 | "| пој [в | [е | 5 | 4|з|2 | 1] о] 


vpn_uns_addr_rd 


о 4” д 
| вези | o jo[ojojoj[o[ojo|o]geju|ejojo[o[eo] 


MMU UNS ADDR RD 


Field Name Type <= Везе! Description 
Value 


Бекон ЕТ CN cR 
КОО авг е 


7.3.4.2.24 MMU UNS ADDR WR 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 
ІСІГІ ша ___________ зии 


_ ес | 
Reset | о | о | ot о| ој ој ој о|ојојо|о|ојо|ојо 
| ви |15 | 14] 1з | 12 | ч | пој [в |7 [е | 5 | 4|з|2 | 1] о] 


vpn_uns_addr_wr 


еј 2097 
ЕСІЕНЕНЕНЕНЕНЕЛЕЛЕНЕНЕЛЕЛЕНЕЛЕЛЕНЕН 


MMU_UNS_ADDR_WR 
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Field Name Type а Reset Description 
Value 


эке [eem [e С s  — 
Се = 


7.3.4.2.25 ММО МІ55 СМТ 


ICHEREIEIEIEZEIEJEIEIEIEREIEIEIEAE] 
аан 


mmu_miss_cnt_wr 
а re о. то. ца МУ 
[Reset | о | о | о [о [о о [о [о јо оо МЕ |o 
ЖШ | 14 | 1з | 12 | зо [о [вт | е [ва | з| 2 то. 
[Name | тите А о 


mmu_miss_cnt_rd 


ПЕ [ooo С СО ОС С 515115 


MMU_MISS_CNT 


Field Name Type Set/Clea Reset Description 
r Value 

mmu_miss_cnt_wr [31: 16] NA cleared by mmu miss cnt clr , will keep on 
16'hffff, when the num of miss is bigger than 
16'hffff, 

mmu miss cnt rd [15: 0] NA cleared by mmu miss cnt clr , will keep on 
16'hffff, when the num of miss is bigger than 
16'hffff, 


7.3.4.2.26 ММО ARQOS СЕС 


mmu read ddr arqos(0x00000000) 
| Bit | 31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16-. 
| Name | 7 нө 000, 


Reserved 


SSeS eee eee 
| позе | о | о | о | о [о [оо [ооо [о [о [о [ооо 
| ви |15|14 | 13 | 12 | п | пој о Је | у [е |5 | 4|з|2 |!| о] 


Іле) о ~ | 
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| Reset | о | о | ој ојо|о| ој ој ој ој ој ојојојојо| 


тти read ddr агао5 


Field Name Type uia Reset Description 
Value 


see es qe је 


mmu read адаг arqo | [3:0] —— argos of the mmu read ddr,which should 
S biger than the argos of the 

gsp/vsp/disp/jpg/disp/dcam module 
7.3.4.2.27 ММО MIN PPNO 


ШІНЕЛЕЛЕЛЕЛЕДЕЛЕЛЕЛЕЛЕІЕДЕЛЕЛЕЛЕЛЕ 
је 


Reserved 
ЕЕ ООВ 
| Резе | о | о | ој ојојојојојојојој ој ој ојојо. 
| Bit |15 | 1а | яз | 12 | 1 | ој о [е [т | е| 5 | 4 |з|2|1|0 


mmu mini ррп0 


Field Name Type ш Reset Description 
Value 


Em fara fof E 


mmu min ррп0 [12: 0] ЕИ тіп ррп0, which is reasonable ,the 
precision is 1MB 


7.3.4.2.28 ММУ РРМ RANGEO 


Ten Ги [so [= |» ее [5 [25 |“ [а [= [ | » о [в [зт [15] 
еј О 


Reserved 


еј С 
ЕСЛЕНЕНЕЛЕНЕНЕНЕЛЕНЕНЕЛЕЛЕНЕЛЕЛЕНЕН 
ШІНЕЛЕЛЕЛЕЛЕШЕЛЕЛЕНЕДЕЛЕЛЕНЕНЕЛЕНЕН 
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PPN галде0 


Field Name Type es Reset Description 
Value 


ЕТ И | ШШЕ 
тти гапде ррпо [12: 0] Ox fff RE offset of ppnO. The ppn offset must 
be in this range, otherwise, out of range 
interrupt will happen,the precision is 1MB 


7.3.4.2.29 ММУ MIN РРМ1 


Li [n o2 o [ [25 [25 [s [5 [22 ЕЈ [ o [v [15] 
Dm | 


Reserved 
we 40024 
Неше | о јо о о [о [о [о [о о о [о оо [о [о [о 
| Bi |15|1а | 1з | 12 [| m [ло [о [e | Je | 5 јаз 2 [1 |o) 


тти mini ррп1 


Field Name Type а Везе! Description 
Value 


Em fare је је 


mmu_min_ppn1 [12: 0] the min ——— which is reasonable ,the 
precision is 1MB 


7.3.4.2.30 ММО РРМ ВАМСЕ1 


m [op s v [5 E» [o T2 To [9 D Le [v [6] 
еј а 


Reserved 


еј С 
ЕЛІЕНЕНЕНЕНЕНЕНЕЛЕНЕНЕЛЕНЕНЕЛЕЛЕНЕН 
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ШІНЕЛЕЛЕЛЕЛЕШЕЛЕЛЕЛЕЛЕЛЕЛЕНЕНЕЛЕНЕН 


PPN гапде1 


Field Name Type каа Reset Description 
Value 


UNE qw Сини 
mmu range ррп1 [12: 0] Ox fff —— max offset of ppn1. The ppn offset must 
be in this range, otherwise, out of range 
interrupt will happen,the precision is 1MB 


7.3.4.2.31 ММУ PAOR VPN ADDR RD 


0x00000148 MMU PAOR VPN ADDR RD(oxo0000000) | MMU_PAOR_VPN_ADDR 


KCHEJEJEJEJEJEJEJEJEJEJEREJEIEJEIES 
еј ње ЕТУГЕ 


О к ___ 
ЕЖ  ЦдИЕППЦ 
a Se Ee 

PE зо | 


vpn_paor_vpn_addr_rd 


ЕСІЕНЕНЕНЕНЕЛЕЗЕЛЕНЕНЕЛЕЛЕНЕЛЕЛЕНЕН 


MMU_PAOR_VPN_ADDR_RD 


Field Name Type а а Везе! Description 
Value 


оол ет e e 


vpn paor vpn addr | [20: 0] S Ie [S [mme ои pa out of range first va addr 
rd 


7.3.4.2.32 ММО PAOR VPN ADDR WR 
0x0000014C MMU PAOR VPN ADDR WhR(oxo0000000) | ММО-РАОН ҮРМ АРОН 


V0.3 Spreadtrum Communications, Inc., Confidential and Proprietary 1861 of 2330 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


КЕЗ SPREADTRUM | 5С9853ІЧА Device Specification 


ИСТИ EEE 2 [5 [25 [аз [аз [а [ [ж [л [в [лт [ле] 
[ome а Јоан | 
еј OO 
LXCEERERERESERERERERERERERENENKNKN 


vpn paor vpn addr wr 


ою 
[не | TS T9 T2 T4 T T T2 ES T4 T T2 T9 T4 E СО 


| " | 15 | 14] 1з | 12 | "| пој [в |7 | 6 | 5 [е [з ЕЛЕШЕ 


MMU_PAOR_VPN_ADDR_WR 


Field Name Type ӘРІ 75% Reset Description 
Value 


рае тет e 


vpn paor vpn addr | [20: 0] БЕЕК сш pa out of range first va addr 
_wr 


7.3.4.2.33 MMU_PAOR_PPN_ADDR_RD 


0x00000150 MMU PAOR PPN ADDR RD(oxo0000000) | MMU_PAOR_FIPN_ADDR 


IKNEJEIEIEIEZEJEJEJEJEIEIEIEIEIEAES 
[Name ees _______ 


Reserved 
| те | 400.24 
Reset | о | of ој ојој|о|о| ој ој о| ој ојојојојо! 
| Bi |15|1а | 1з | 12 | п [vo | 9 [8 |7 | e | 5 |4|з|2|1]| 0] 
| Мате | Reserved | ppn_paor_ppn_addr_rd 


MMU_PAOR_PPN_ADDR_RD 


Field Name Type зш Reset Description 
Value 


ОО ЕЕ ЕС ОООО 


ррп раог ррп адаг | (12:01 стим ЕЕ си m pa out of range first ppn 
rd 
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7.3.4.2.34 MMU PAOR PPN ADDR WR 


0x00000154 MMU PAOR PPN ADDR WR(0x00000000) 


| ви |31) 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | ve | 17 | 16 | 
| ете = a 


Reserved 
| те 400.24 
Reset | о јо о | о [о [о [о [о о о [о оо [о [о [о 
t |15|1а | 1з | 12 | п [ло [о [в [7 | е | 5 ја з [2 [1 [о 
пате [Reseed ООО О 


MMU_PAOR_PPN_ADDR 
WR 


MMU_PAOR_PPN_ADDR_WR 


Field Name Type алын Reset Description 
Value 


СИ CC СЕ 


ppn раог ppn addr | [12: 0] e e e Rem mem pa out of range first PPN 
_wr 


7.3.4.2.35 JPG MBIO CFG 
Description: MBIO Configure Register. 


Lm [sp p [2 [7 [25 [25 | и Га Га [ж | 9 e| v в. 


Reserved 


Field Name Type | Reset | Description 
Value 
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RUN_MODE [1:0] RAN 20 MBIO start mode 
2'b10: Free run mode; 
Others: reserved. 
Note: it should always be 2'b10. 


7.3.4.2.36 JPG MBIO MB START 
Description: MBIO MB start ID. 


Lm [s ps [2 [2 |» [25 [o | [ж Га [ o] s e [т [6] 


Reserved MBIO START Y ID 


КЕ 
тато вее мою | 
EJ i _______ 
Pres | о | о о О о о С С С ОС ИС С 


m p Ур — 
Value 
ЕЕС СЕ С — 
PY са С СО 
шозмехе [юш [rw |е СТИ 


7.3.4.2.37 JPG_MBIO МСО NUM 
Description: MBIO MCU number. 
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0x400c MBIO MCU number 


Pe [з [э | [ж [7 [= = [э [з [ Га [ж [тэ [зв [т [в 
me нәш | мож | 


JPG_MBIO_MCU_NU 
M 


MBIO_MCU_NUM 
R/W 


Field Name Type | Reset Description 
Value 


Po B 201 һо | 1280 | Reseved | 


= MCU_NUM [19:0] 20'hfffff ефек total MCU number, slice or frame. 


7.3.4.2.38 JPG MBIO BUF STS 
Description: MBIO ping-pang buffer status. 


Lm [s T9 [s [2 [2 [2 [25 [ж Га [22 [ж [o | w | e [ v в 
ІГІТІ О a 


Reserved 
ооо ој ој ој ојојојојојојојој 
БЕ СЕТ EC E 


Hom 


Field Name Type | Reset | Description 
Value 
MBIO JPEG END UND MEM JPEG picture decoding is completed. 
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оо ы СЕ. и 


MBIO_ BUF1_RDY RW Buffer1 is ready to be accessed by HW, active high. 
Note: SW can only write “1701” to set this bit. HW will 
clear this bit when the task is completed. 


MBIO_ BUFO_RDY R/W 1'hO BufferO is ready to be accessed by HW, active high. 
Note: SW can only write "1'b1" to set this bit. HW will 
clear this bit when the task is completed. 


7.3.4.2.39 JPG MBIO CTRL 
Description: MBIO control. 


Lm [s | о [s [2 [27 [25 [5 [ Га Га Га Го | s [в [зт [в 
О ОО 


а 


Шы 


Field Мате Туре | Reset | Description 
Value 


MBIO_CFG_FLAG RAW 1'hO MBIO SW configuration is completed. 
Note: only used for free run mode to indicate HW to being 
work. Once one picture codec is completed, this signal 
will be cleared by HW. 


7.3.4.2.40 JPG MBIO STS 
Description: MBIO status. 
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ГИС ЕУ 
ЕЕ ЕЕ а а а Га а [ж а ЕС [ә СО 
тате ОО 


Reserved 


Ee Е i | T EU 


Ки 


eS _ 
Value 
nun | || ë 
И pem [ше 
emma [ва [e jm реест ЕЕЕ 
[qe qe о 7 
шомеме [ш m m јак 
земете jw јо [me [uerum ЕЕЕ 
тошок, [ш [ro [т [meme ОИ 


7.3.4.2.41 JPG ВМ CFGO 
Description: BSM configuration. 
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0x4400 JPEG BSM configuration JPG BSM CFGO 


| ви |з1 | 30 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 20 | 20 | № | 19 | 17 | 16 
BU | BU 


BS BUF SIZE 


= ЕЕ 
Value 
BUFO_STS [31] R/W | 40 Bitstream bufferO status, 
0: Buffer is ready for write 
1: Buffer is ready for read 
BUF1 STS [30] R/W 1hO Bitstream buffer1 status, 
0: Buffer is ready for write 
1: Buffer is ready for read 


BS BUF SIZE [25:0] 26'h3ffffff | Buffer size for bit stream, the unit is word 


7.3.4.2.42 JPG BSM CFG1 
Description: BSM configuration. 
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| охааод — | | JPEG BSM configuration — | BSM | JPEG BSM configuration — | | JPG_BSM_CFG1| BSM_CFG1 


EXGDCEDOGRODGOOOE 


: ШЕ 


BS_OFFSET 
R/W 


m LER — 
Value 

[esum s er mw СИ ЕСИ 

ПО 122002208 шз ----- 


7.3.4.2.43 JPG BSM CFG2 
Description: BSM configuration. 


Cm [sp p [0 [ж а Га [з Ге [s [o | s] e [лт [в 
ај от [mem] 
О И 


T A M 
Reserved a cc 


Го [о | 


Field Мате Туре | Reset | Description 
Уаше 
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ЕЕ. - == ““ “ 
OPT_BITS [29:24] RAW 6’hO Number of bits to be flushed, shown or written 

The supported range is from 1 to 32 bits 


CNT_CLR Clear statistical counter 

BSM_CLR [1] WO 1’ho Move data remained in FIFO to external memory or 
discard data in FIFO 

BSM_FLUSH WO 1'hO Remove n bit from bit stream buffer, only valid in 
decoding 


7.3.4.2.44 JPG BSM WDATA 
Description: BSM Write Data. 


ШІНЕНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛ 
C 
am 


| 0 жа 
еза [о | о | о | о | ојо о|о|о|ој о ојо|ојојо 
ЛЕ БЛЕЗ ЕД е ЕСЕ [e OR ЕН Df SER 
ме м 00505 


BSM_WDATA 


Aw 


Field Name Type | Reset | Description 
Value 


BSM_WDATA [31:0] 32’h0 The data to be added to the bit stream. 


7.3.4.2.45 JPG BSM RDATA 
Description: BSM Write Data. 
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ЕСЕЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕНЕЛЕЛЕЛЕЛЕ 
Кеј вини 0 


BSM_RDATA 


BSM_RDATA 


L3 
ер во 
ГСЛЕНЕНКИКИКИКИ 


Field Name Type Reset Description 
Value 
BSM_RDATA [31:0] m 3270 Current 32-bit bit stream in the capture window 


7.3.4.2.46 JPG BSM TOTAL BITS 
Description: BSM total bits 


0x4414 JPEG BSM Total Bits JPG BSM TOTAL BI 


Field Name Type Reset Description 
Value 
[je e pe С 
BSM_TOTAL_BITS [30:0] но | ЗТЋО The number of bits added to or remove from the bit stream. 


7.3.4.2.47 JPG BSM STSO 
Description: BSM statusO 
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JPEG BSM statusO JPG_BSM_STSO 


BSM_STATE 2 Reserved 


EET is te RE ERIS ЕКЕ Tse RR ЕС ПЕ ЕТ СИ 


DESTUFF 
BSM_SHIFT_REG Reserved | ING_LEF Reserved FIFO_DEPTH 
T_DCNT 


| Туре | 


Field Name Type | Reset | Description 
Value 


BSM_STATUS [31] 1'hO BSM is active/inactive 
When encoding: 
0 – busy 
1 - idle 
When decoding 
0 – idle 
1 - busy 


BSM STATE [30:28] [RO [зк | BSM control status 
DATA_TRAN [27] 1'hO 0: BSM is idle, BSM clear action is enable; 
1: BSM is transferring data, BSM clear action is disable. 


BSM 5НІЕТ REG [16:12] [RO | Sho | The bit amount has been shifted in BS shifter 


DESTUFFING LEFT DCNT ice alll Ші acl The remained data amount in the destuffing module, uinit 
is word 
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НЕО DEPTH [3:0] [RO [ко | BSM FIFO depth 


7.3.4.2.48 JPG BSM 5151 
Description: BSM status1. 


ЕНЕ Го ИНИ НСО 
ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 
C 


Reserved 


E 


ЕЕ 
Value 
ва С [me БОИ 
эзген ја [so [se [eer 
peo cwn [и [so [m јави 


7.3.4.2.49 JPG BSM RDY 
Description: BSM ready. 
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ШІИЕНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕДЕІ 
Кеј Res 


Reserved 


Reserved 


НЕЕ СОИ СИ ЕИ И С С АСИ СИ 0 | 


Field Мате Туре | Reset | Description 
Value 


BSM_RDY 1'h1 0: SW can't access BSM internal FIFO 
1: SW is allowed to access BSM internal FIFO 
Note: when SW will read/write the 
BSM FIFO (access the 0x08 register) this bit should be 
checked. 


7.3.4.2.50 JPG VLD CTRL 
Description: VLD control. 
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Ка 


Field Name Type | Reset | Description 
Value 
VLD_STATUS [31] 0: VLD is idle 
1: VLD is busy 
VLD_ ПЕСЕН [30] EOE Е VLD has error, active high 


VLD_START AAN Start VLD, active high 


7.3.4.2.51 JPG_VLD_RESTART_MCU_CNT 
Description: The number of VLD restart MCU. 
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| Bit | за | зо | 29 | 2 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 16 | 17 | 16 | 
[Name ми сот ноу алт | 


RESTART_MCU_CNT 
R/W 


Field Name Type | Reset | Description 
Value 
ПЕЕ :20] но | 1270 Reseved М 
RESTART_MCU_CNT [19:0] 20180 The MCU number of VLD restarting. 


7.3.4.2.52 JPG_VLD_DC_Y 
Description: DC of Y. 


оша [кеу S O O O 
ШІНЕНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕШЕЛЕЛЕЛЕЛІЕІ 
C 


Reserved 


Field Name Type | Reset | Description 
Value 
[LLL i feme от 


7.3.4.2.53 JPG_VLD_DC_UV 
Description: DC of UV. 
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ШІНЕНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕНЕЛЕЛЕЛЕЛЕІ 
co 


Reserved 


ыы ОМ ___ 
Value 

| јето [sm [ее CS 

во во |9 [те | 


7.3.4.2.54 JPG VLD TOTAL MCU 
Description: Total number of VLD restart MCU. 


0х487с Total MCU number ва у 


DET EE SEITE 
ame o meme отчим 


TOTAL MCU CNT 


Dane. 
о 1 о о о olele leee] ee 


Field Name Type | Reset | Description 
Value 
| _____|е :20] m 12'h0 [Reseved | 
TOTAL MCU CNT [19:0] 20180 Total MCU number of VLD, entire frame. 


7.3.4.2.55 JPG VLD RESTART MCU INTV 
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Description: The interval of VLD restart MCU. 


Ee ЕЛЕЕ ЗЇН: 
ООО келелік 


RESTART_MCU_INTV 
| Везе | о | о | о | о {о {о [о1о [о (о о [о о [о [о [о | 


Field Name Type | Reset | Description 
Value 
RESTART_MCU_INTV [19:0] 2010 | The interval of VLD restart MCU. 


7.8.4.2.56 JPG VLD DC VALID 
Description: DC valid. 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕДЕІ 
"| SSC” 


DC_VALID 


DC_VALID 
R/W 


Field Name Type Reset Description 
Value 


DO-VALID [81:0] RW |3280 | [31] Luma 1-bit DC valid 
[30]: Luma 2-bit DC valid 
[15]: Chroma 1-bit DC valid 
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7.8.4.2.57 JPG Мр AC VALID 
Description: AC valid. 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕДЕЛ 
De] RYE] 


AC. VALID 


ci EERE Eee Е ЗСЗ E ERE 


AC_VALID 


Preset | | 


Field Name Type Reset Description 
Value 


naan [31:0] RW |3280 | [31]: Luma 1-bit AC valid 
[30]: Luma 2-bit AC valid 
[15]: Chroma 1-bit AC valid 
[0]: Chroma 16-bit AC valid 


7.8.4.2.58 JPG VLD DC ОМА LUTx 
Description: DC LUMA LUTx. 
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0х488с DC LUMA LUTO JPG_VLD_DC_LUMA_ 
LUTO 
0x4890 DC LUMA LUT1 А. 


| Bit | 31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 [17 | 16, 
ме | Reserved O 


Reserved 


оо јо јо јо јо јо јо | 
== е peppen 
Value 


— fomno fo |ы — — — — — —À 


MAX CODE [x:0] R/W Max. variable length x-bit code 
xis 0~15. 


7.3.4.2.59 JPG VLD DC CHROMA LUTx 
Description: DC CHROMA LUTx. 
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JPG_VLD_DC_CHRO 
0х48сс DC CHROMA LUTO МА LUTO 
JPG_VLD_DC_CHRO 
0x48d0 DC CHROMA LUT1 МА ШТ! 


[SC EEE EE ЕН ЕЧЕН ЕЛЕ ЕДЕ 
Мато ООО 


Reserved 


0x4908 


оо јо јо јо јо јо јо | 
== е peppen 
Value 


— [eem [w e |ы — — — — — —À 


MAX CODE [x:0] R/W Max. variable length x-bit code 
xis 0~15. 


7.3.4.2.60 JPG_VLD_AC_LUMA_LUTx 
Description: AC LUMA LUTx. 
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0x490c AC LUMA LUTO JPG_VLD_AC_LUMA_ 
LUTO 
0x4910 AC LUMA LUT1 нт 


JPG_VLD_AC_LUMA_ 
0x4948 AC LUMA LUT15 LUT15 


| Bt [si | 30 | 20 | зе | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 10 | 17 | 16 
[Name | еее. 


Reserved 


MAX_CODE BASE_ADDR 


Aw 
[о о Га а [9 Геј ре је је Ге Ге Го 


Field Мате Туре Reset Description 
Value 


еа о р 


МАХ CODE [8+x:8] R/W Max. variable length x-bit code 
xis 0-15. 

BASE_ADDR [х:0] R/W Base address of x-bit code table 
x is 0-15, when x=0, BASE_ADDR field does not exist; 
when x>7, х-7. 


7.3.4.2.61 JPG VLD AC CHROMA LUTx 
Description: AC CHROMA LUTx. 
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JPG_VLD_AC_CHRO 
0х494с АС CHROMA LUTO МА LUTO 
JPG_VLD_AC_CHRO 
0x4950 AC CHROMA LUT1 MA LUT1 


JPG VLD AC CHRO 
0x4988 AC CHROMA LUT15 MA LUT15 


| Bt [si ioo | 20 | зе | 27 | 26 Los | 24 | 23 | 22 | 21 | 20 | 19 | 19 | 17 | 16 
[Name | леење O 


Reserved 


MAX_CODE BASE_ADDR 


Aw 
[о о Га а [9 Геј ре је је Ге Ге Го 


Field Мате Туре Reset Description 
Value 


[— [mes [w e meme — — — — — —À 


MAX CODE [8+x:8] R/W Max. variable length x-bit code 
xis 0-15. 

BASE_ADDR [х:0] R/W Base address of x-bit code table 
x is 0-15, when x=0, BASE_ADDR field does not exist; 
when x>7, х-7. 


7.3.4.2.62 JPG VLC TOTAL МСО 
Description: Total number of VLC MCU. 


V0.3 Spreadtrum Communications, Inc., Confidential and Proprietary 1883 of 2330 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


EP SPREADTRUM | 5С9853ІЧА Device Specification 


VLC Total MCU number JPG VLC TOTAL . gi 


0x4c00 


Ce [ss ә ара Га Гаара Гаа Гә еә [9 [в 
Pme оо ло ом 


TOTAL МСО СМТ 
R/W 


Field Name Type | Reset | Description 
Value 
ННН :20] но | 1270 Reseved S 
TOTAL_MCU_CNT [19:0] 2070 Total number of VLC MCU, entire frame. 


7.3.4.2.63 JPG МІС СТЕ! 
Description: VLC control. 


0x4c04 VLC control JPG VLC CTRL 


ШЕСТА ЕЕ де АЕ ЛЕШЕ RIT ЕС its СЦ СЗ ЕЕ ESSI ERST ЕС 
VL 


Reserved 


Field Name Type | Reset | Description 
Value 
VLC STS [31] VLC status, 
0: idle; 
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== — — — —À] 


VLC CLR |) {мо fro | Write ‘1’ to clear VLC module. 


7.3.5 Application Notes 


7.3.5.1 Program Flow 

Decoding 

- Set module clock, SW reset module; 

- Enable module, Set module interrupt, Set decoding address, Set image pitch, Set MCU info.; 
- Set BSM cfg; 

- Set DCT cfg; 

- Set MBIO cfg; 

- SetLuma DC parameter; 

- Set Chroma DC parameter; 

- SetLuma AC parameter; 

- Set Chroma AC parameter; 

- Set VLD table; 

- Set Q table; 

- Set MBIO buffer/MCU cfg; 

- Set bit[0] of MBIO_CTRL to ‘1’, complete SW cfg, and start MBIO; 

- Set MCU info. to VLD; 

- Set bit[0] of VLD CTRL to ‘1’, start VLD; 

- Wait decoding done, polling 6812] of MBIO_CTRL or respond MBIO interrupt; 


Encoding 

- Set module clock, SW reset module; 

- Enable module, Set module interrupt, Set encoding address, Set image pitch, Set MCU info.; 
- Set BSM cfg; 

- Set VLC cfg; 

- Set DCT cfg; 

- Set MBIO cfg; 

- Set VLC table; 

- Set Q table; 

- SW flush out JPEG file header; 

- Set MBIO MCU cfg; 

- Set bit[0] of MBIO_CTRL to ‘1’, complete SW cfg, and start MBIO; 
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- Wait VLC done, polling bit[1] of JPG_INT_STS or respond VLC interrupt; 


- Process the tail of bit-stream; 


7.3.5.2 Program Notes 


7.3.5.2.1 Cache path 


Only support normal yuv420 2-plane without rotation, designed to enhance axi bus rd performance. 
When use cache path, JPG will may 8 MCU once with cache. REMEMBER TO DISABLE CACHE 
PATH if try to use other path. The Hw only masks the enc or decode mode. 


7.3.5.22 Quick path 


Support yuv420,422(2/3-plane) without rotation, When use quick path, JPG will fetch 2 MCU once 
with ping-pong buf. REMEMBER TO DISABLE CACHE PATH if try to use quick path. 


7.3.5.23 Work with cpp 
The software should start next fram process until jpg has finished current frame. 


74 CPP lite 


7.4.1 Overview 


The document is a brief for cpp_lite r1p0 module, which is abbreviation of camera post processor. This 
module is in charge of camera image post processing. 


7.4.2 Features 
е Support separate scaling path for image capture up to 16M, which is pathO; 
€ Support separate rotation path, which is path1; 
€ Support separate scaling path for image preview up to 1920x1080(930Hz, which is path2; 
€ Support separate scaling path for image play-back up to 1920x1080(930Hz, which is path3; 
е  Path3can works independently or shares pathO or path2's input. 


7.4.3 | Signal Description 
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7.4.3.1 Diagram of CPP Interface: 


ОС9853 НА Device Specification 


APB4 Bus 
CPP_TOP 
AXI Bus | | 
MMU CPP_RAM_TOP 
CPP_WRAP 


Figure 7-32 interface of CPP_WRAP 


7.4.3.2 Signal description of CPP 


Signal name /О | Width 


Description 
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7.4.4 Function Description 


7.4.4.1 Diagram of CPP_TOP 


ш к ми 


(path3 work with pathO, path3_work_with_path2} 


- ми 


СРР ТОР 


Figure 7.4-8 diagram of СРР ТОР 
Patho: 
Рато is for image capture usage, it can handle up to 16M image. PathO can support YUV420-2plane, YUV420- 


Зріапе and YUV422-2plane input & output format; 
HW will process chroma image data first. And perform luma manipulation after completing chorma processing. 


Source data format: YUV420/YUV422 


Luma process: 


Chroma process: 
2-plane: 


EL HR HR ашк паша аш 
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Scaling module: 


Hor sc coef ver sc coef 
Y 
Luma hor scaling » Y 
ififo Mid. i 
Hor_mult fifo ГУ ver_scaling Ст 
Chroma_hor_scaling > ver_mult 
5С ТОР 
Path1: 


Rotation path works in block mode. Read one 32X32 data block from DRAM, rotate this block in IRAM. Then write 


them back. 
а мно HN 


Path2: 


pg 
ELLE Lr a қ Paw | ® 


Path2 is for image preview usage, it's the copy of pathO, but path2 only support up to 1920x1080@30Hz image and 
path2 support YUV420-2plane and YUV422-2plane input/output format, YUV420 3-plane format is not supported. 


Path3: 


Path3 is for image play-back usage, path3 is a pure scaling path; it can support up to 1920x1080@30Hz image and 
path3 support YUV420-2plane and YUV422-2plane input/output format, YUV420 3-plane format is not supported. 


Path3 has 3 work modes: 
1. Independent work mode. 
In this work mode, (path3 work with pathO, path3 work with path2) == 2’b00. 


(path3 work with pathO, path3 work with path2) == 2'b11 is invalid setting, if it’s in this setting, path3 
still works in independent work mode. 


In this work mode, path3 has independent input path from AXI RD channel and independent output path to 


AXI WR channel. 


2. Path3 work with pathO mode. 
In this work mode, (path3 work with pathO, path3 work with path2) == 2'b10. 
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In this mode, path3 shares pathO's input, but both path3’s scaler and output path are still work independently. 
SW configuration: 


Should set cpp_pathO_eb = 1, cpp_path3_eb = 1; 


"path3 src width", "*path3 src height", “path3_hor_deci” and “path3_ver_deci” registers are unused in 
this mode. 


Рато input format can only be 0 or 2, which are yuv420-2plane or yuv422-2plane input format. 
Input_format=1 is invalid in this mode. 


Path3 scaler's input resolution is determined by path3 trim width and path3 trim height; and output 
resolution is determined by path3 des width and path3 des height. 


Рато scaler's input resolution is determined by pathO trim width and pathO trim height; and output 
resolution is determined by pathO des width and pathO des height. 


After setting pathO start = 1, both pathO and path3 start to work. Path3 start has no effect in this mode. 


An interrupt will assert when both рабо and path3 done for a frame and path0’s interrupt status bit 
cpp int sts[0]-1; 


path3’s interrupt status bit will not be triggered. 


Path3 work with path2 mode. 


In this work mode, (path3 work with pathO, path3 work with рата) == 2’b01. 


In this mode, path3 shares path2’s input, but both path3’s scaler and output path still works independently. 
SW configuration: 


Should set cpp path2 eb = 1, cpp path3 eb = 1; 


"path3 src width", "path3 src height", "path3 hor deci" and "path3 ver десі” registers are unused in 
this mode. 


Path3 scaler’s input resolution is determined by path3 trim width and path3 trim height; and output 
resolution is determined by path3 des width and path3 des height. 


Path2 scaler’s input resolution is determined by path2 trim width and path2 trim height; and output 
resolution is determined by path2 des width and path2 des height. 


After setting path2 start = 1, both path2 and path3 start to work. Path3 start has no effect in this mode. 
An interrupt will assert when both path2 and path3 done for a frame and path2’s interrupt status bit 

cpp int sts[2]-1; 

path3’s interrupt status bit will not be triggered. 
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mL para | mf ae | [сша] | озен. заста 


а ==. 


Trim function: 


Trim function will be used while path3_work_with_pathO_mode or path3_work_with_path2_mode. 
Below figure shows the trim function when it’s path3_work_with_pathO_mode: 


1. 


V0.3 


The input image, in YELLOW block, for trimming will be fetched from DDR by patho, it's determined by 
раіһ0 sec offset x, pathO src offset y, раіһ0 src width and pathO src height. 


Please be noted, if it's NOT path3 work with pathO mode, then pathO scaler's input will be the 
YELLOW block, with resolution as pathO src width * pathO src height. 


For patho, its’ scaler's input data is marked as GREEN block, it's trimmed from the YELLOW block, and 
is determined by pathO trim offset x, pathO trim offset y, pathO trim width and pathO trim height. 


Рато trim offset x + pathO trim width <= pathO src width; 
Рато trim offset y + pathO trim height <= pathO src height; 


For path3, its' scaler's input data is marked as PURPLE block, it's trimmed from the YELLOW block, 
and is determined by path3 trim offset x, path3 trim offset y, path3 trim width and 
path3 trim height. 


Path3 trim offset x + path3 trim width <= pathO src width; 
Path3 trim offset y + path3 trim height <= pathO src height; 
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A 


pathO src offset y | 
раіһ0 src offset x < pathO src width ы 


А 


pathO trim offset y 


pathO trim width 


pathO trim offset x 
A 


PathO trim height 


path3 trim offset x 


pathO src height 
path3 t 


Rav data Ят DIR Data from AXI and 
after crop deci 


745 СРР LITE CPP APBS3 RF Register Address Мар 
Base address: 0x60100000 

Base address(Set Reg): 0x60101000 

Base address(Clear Reg): 0x60102000 


ЕС [Name eiim — 


0x000C CPP PATH STS CPP path status 
0x0010 CPP INT STS CPP interrupt status 
0x0014 CPP INT MSK CPP interrupt mask 
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0x0118 PATHO_SRC_YUV_REGULATE | рато input yuv regulate control regO 
_0 

0x011C PATHO_SRC_YUV_REGULATE | рато input yuv regulate control reg1 
21 

0x0120 PATHO_SRC_YUV_REGULATE | рато input yuv regulate control reg2 
_2 
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0x0124 PATHO DES YUV REGULATE | рато output yuv regulate control regO 
_0 

0x0128 PATHO DES YUV REGULATE | pathO output yuv regulate control reg1 
21 

0x012C PATHO DES YUV REGULATE | pathO output yuv regulate control reg2 
_2 
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0x01BC path3 CFG5 path3 cfg5 
0x01C0 PATH3_CFG6 path3 cfg6 
0x01C4 PATH3_CFG7 path3 cfg7 
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0x0258 MMU_PPN_PAOR_WR MMU_PAOR_PPN_ADDR_WR 
0х025С MMU_REG_AU_MANAGE mmu register authority manage 


0x0300 cpp spareO cpp spare registerO 
0x0304 cpp_spare1 cpp spare register1 


7.4.5.1 PATH_EB 


Ten Ги o [ Do e [ [55 [5 T [2 [т | » E [те [лт [15] 


Reserved 
е ООС ЗОО 
Pest | о | о | о о [о о [о о [о о [о о [о о [о о 
ви |1) та | 1з | 12 [атто [о је [т | е | 54 | з|2 | 1 о 


i ор ср 
p p 
Reserved pai pai 2 | nt |" 
: e e 
b b b 


CPP data path enable 


Bl NE NN = 
т Value 

ые fea [m [wa o је 

ЕТЕ [у [AW [NA [0 ___| enaboScarpat O 

әрне [и [mw [NA [0 forsearre _ 

срама [ir [AW [NA ГЕНЕН ЕО 

Гора [ш [mw [m [o  ewbeSepan — 


7.4.5.2 | CPP AXIM QOS 


ICHEREIEIEIEZEIEJEIEJEIEREJEIEJEAE] 
еј ви 


еј вр мо 
L'XCEERERERERERERERERERERERENENKN 
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| Bk |15|1а | 1з | 12 | п [ло [о [8 | 7 Je | 5 јаз 2 | [о 


| Мате | path3 rd qos path2 rd qos pathí rd qos pathO rd qos 


пре | w [= I. € [т 
Е О о СЗ ОС о Го С С С ОС ОСЗ EREREN 


СРР АХ! QoS 


Field Мате Туре Set/Clea Reset Description 
n Value 


Gump [m [а |» је | 

path wr qos [19: 16] RW NA Ox1 Common Qos for pathO/path1/path2/path3 
АХ! write channel. 

path3 rd qos [15: 12] Qos for path3 (review path) AXI read 
channel. 

path2 rd qos [11:8] Qos for path2 (preview path) AXI read 
channel. 

pathí rd qos [7: 4] Qos for path1 (rotation path) AXI read 
channel. 

pathO rd qos [3: 0] Qos for pathO (capture path) AXI read 
channel. 


7.4.5.3 | CPP PATH START 


ШЕСІСІІТЕН БЕРЕСІІІТІТІІГ ІІ | страната | 
ви Ги o [= o [5 [55 [2 T [2 [ | » [лә [те [лт [15] 
еј OM NN NNI 


Reserved 
Eme [ 8 ] 
[Reset | о | о [о [оја (о [о [о [о [оо о [оо [оо 
ви |15 | 14 |чз |12 чл поје Је у | е | = |« [за 1 [о 


pat | pat | pat | pat 
Reserved P 5 a p, 
art | art | art | art 
[Rs | о | о јо | о [о [о [ о [о [о [о [о 


НЕНИ 
С С С С 
COCCO 


CPP path start 
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—————————— 
me es qe qw s ОИ 


path3 start When path3 in independent work mode: 


Path3 will detect the rising edge of 
path3 start to start, so 


to start path3 should follow this procedure: 
1. set cpp. path3 eb = 1. 


2. configure other path3 relative registers. 
3. path3_start=1 


path2 start Path2 will detect the rising edge of 
path2 start to start, so 


to start path2 should follow this procedure: 
1. set cpp. раіп2 eb = 1. 
2. configure other path2 relative registers. 
3. path2_start=1 

path1 start Path1 will detect the rising edge of 
path1. start to start, so 
to start path1 should follow this procedure: 
1. set cpp pathí eb = 1. 
2. configure other path1 relative registers. 
3. рат start-1 

pathO start Рато will detect the rising edge of 
pathO start to start, so 
to start pathO should follow this procedure: 
1. set cpp. pathO eb = 1. 
2. configure other pathO relative registers. 
3. pathO_start=1 


7.4.5.4 CPP PATH STS 
ICHEREIEIEIEZEIEIJEIEIEIEREIJEIEJEAE] 


Reserved 


Type 


x ES pat 
h1 
Reserved st 
au au atu | atu 
S S 
НЕННЕ 
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CPP path status 


Field Name Type Set/Clea Reset Description 
Џ Value 
юш [RO |а |9 mee | 
path3_status з [во [м fo | 1: path3 busy; 0: paths idle; 


oare ses ја јо ја — [o — iraner О 
ГЕИ m ро ја је | twat buon pam ы | 
эю» је ро [л — e [тюйюш | 


7.4.5.5 СРР1МТ_5Т$ 
0х00000010 CPP interrupt status(0x00000000) CPP_INT_STS 


| " | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | ve | 17 | 6 | 


Reserved 


БЕЛТЕНИЕНЕНЕНЕНЕНЕЛЕНЕНЕНЕЛЕНЕЛЕНЕНЕН 
ШІН ЕЛЕЛЕЛЕЛЕЛЕЛЕНЕЛЕЛЕЛЕЛЕНЕНЕЛЕНЕН 
Св 


Reserved cpp_int_sts 


Type 


CPP interrupt status 


Field Name Type Set/Clea Reset Description 
r Value 


ena [mom [m [а —[s је 


cpp_int_sts [11:0] NA Masked interrupt status. 

био: for pathO interrupt 
bit1: for path1 interrupt 
bit2: for path2 interrupt 
bit3: for path3 interrupt 
bit4: for mmu_vaor_rd_int 
bit5: for mmu_vaor_wr_int 
bit6: for mmu_inv_rd_int 
bit7: for mmu_inv_wr_int 
bit8: for mmu uns rd int 
bit9: for mmu uns wr int 
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bit10: for mmu_paor_rd_int 


bit11: for mmu paor wr int 


7.4.5.6 СРР INT MSK 
0x00000014 CPP interrupt mask(0x00000000) CPP INT MSK 


| Bit_| 31 | 30 | 20 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | ve | 17 | 16 | 
name соо 


Reserved 


Type 


SS ea eae 
Eee 218515519 ee 9:2] 
ЕЕ eet Е Es E НИ 

Pt mask А 


Reserved cpp_int_mask 


RW 


CPP interrupt mask 


Field Name Type Set/Clea Reset Description 
1 Value 


ema СІЗГЕ во [а ј | 


cpp_int_mask [11:0] RW NA Interrupt mask. 
bitO: int mask for pathO interrupt. 1: pathO 
INT disabled; 0: pathO INT enabled. 
bit1: int mask for path1 interrupt. 1: path 
INT disabled; 0: path1 INT enabled. 
bit2: int mask for path2 interrupt. 1: path2 
INT disabled; 0: path2 INT enabled. 
bit3: int mask for path3 interrupt. 1: path3 
INT disabled; 0: path3 INT enabled. 
bit4: int mask for mmu_vaor_rd_int 
bit5: int mask for mmu vaor wr int 
bit6: int mask for mmu inv rd int 
bit7: int mask for mmu inv wr int 
bit8: int mask for mmu uns rd int 
bit9: int mask for mmu uns wr int 
bit10: int mask for mmu paor rd int 
bit11: int mask for mmu paor wr int 


7457 CPP INT CLR 


0x00000018 CPP interrupt clear(0x00000000) CPP INT CLR 
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| " | 31 | 30 | 20 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | ve | 17 | 16 | 
| ете EXE 
ee 7 ж 
| Reset | В О И И И И И ИИ И ИЕА И 9:5] 


Reserved cpp_init_clr 


| ви че та [аз [аг (зо [о [ет [е [5 [е [з [211 [о | 


CPP interrupt clear 


Field Name Type Set/Clea Reset Description 
г Value 


кэме а [n —w —[s је 


cpp init clr [11:0] WC NA Interrupt clear. Each bit will self-clear to 1'bO. 
био: clear for pathO interrupt. 
bit1: clear for path1 interrupt. 
bit2: clear for path2 interrupt. 
bit3: clear for path3 interrupt. 
bit4: clear for mmu vaor rd int 
bit5: clear for mmu vaor wr int 
bit6: clear for mmu inv rd int 
bit7: clear for mmu inv wr int 
bit8: clear for mmu uns rd int 
bit9: clear for mmu uns wr int 
bit10: clear for mmu paor rd int 
bit11: clear for mmu paor wr int 


7.4.5.8 СРР INT RAW 


ICHEREIEIEIEZEIEIJEIEJEIEREIEIEJEZE] 
еј ве 


Reserved 


ЕЛЕН E E E 
Reserved 5 i is is mu | mu T bs h3 
in in k E 
a = тн та v_r | aor | aor 
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М rd М а | we | di _td | on | on | on | on 
ri in | ri in in | nt i| in|] e e e e 
nt t nt t t t 


CPP interrupt raw 


(oe iom (m a NOS 
r Value 

ые [meum [no [а [s је 

mese [m [m ја р | 

ттер тт [mp [no [а р | 


mmu_uns_wr_int NA unsecure read, MMU_INVALID_*_W records 
the address 

mmu_uns_rd_int NA unsecure write, MMU_INVALID_*_R records 
the address 

mmu_inv_wr_int [7] NA unsecure read, MMU UNSECURE * W 
records the address 

mmu inv rd int NA unsecure write, MMU_UNSECURE_*_R 
records the address 

mmu_vaor_wr_int [5] NA write virtual address matches no channel, 
MMU_OFR_ADDR_*_W records the address 

mmu_vaor_rd_int [4] NA read virtual address matches no channel, 
MMU OFR ADDR * R records the address 


емие [п [ao [NA — [o [тюм® — — — — —] 
юше ја [ою [ал Грим — — — — —] 


7.4.5.9 АХІМ СНМ 5ЕТ 
0х00000020 АХІМ channel setting(0x00000000) AXIM_CHN_SET 


ee pan repere] ds dE Re es re В eee 


path3 out end | _ path3 in endi _ | path2 out end | _ path2 in endi 
ian an ian an 
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та Го етее о отоо отето оороо 
ШІИЕЛЕЛЕЗЕЛЕШЕСЛЕНЕНЕЛЕЕНЕНЕБЕНЕНЕЕ 


| _ | pathO_out_end | и | pathO in endi 
| ВИ | | 
_е 


AXIM channel setting 
Field Name Type Set/Clea Reset Description 
r Value 


path3 out uv endia | [31] RW NA only effected while output format-0 or 2 

n which are YUV - 2plane mode. 
1: uv data will be swapped, (v data, u data] 
-> {и data, у data) 
0: no change. 


path3 out endian [30: 28] RW NA 000: D[63:0] -> D[63:0]; 
001: D[63:0] -> (D[39:32], D[47:40], D[b5:48], 
D[63:56], D[7:0], D[15:8], D[23:16], D[831:24]] 
010: D[63:0] -> (D[47:32], D[63:48], D[15:0], 
D[31:16]) 
011: D[63:0] -> (D[55:48], D[63:56], D[39:32], 
D[47:40], D[23:16], D[31:24], D[7:0], D[15:8]] 
100: D[63:0] -> (D[31:0], D[63:32]] 
101: D[63:0] -> (D[7:0], D[15:8], D[23:16], 
0[31:24],0[39:32], D[47:40], 0[55:48], 
0[63:56]} 
110: D[63:0] -> {D[15:0], D[31:16],D[47:32], 
0[63:48]} 
111: D[63:0] -> (D[23:16], D[31:24], D[7:0], 
D[15:8],D[55:48], D[63:56], D[39:32], 
D[47:40]) 


path3 in uv endian | [27] RW NA only effected while output format-0 or 2 
which are YUV - 2plane mode. 
1: uv data will be swapped, (v data, u data] 
-> {и data, у data) 
0: no change. 

path3 in endian [26:24] | RW [ма јо | 000:0163:0]-> D[63:0]; 
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n 


path2_out_endian [22: 20] 


path2_in_uv_endian | [19] 


path2_in_endian [18: 16] 
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001: D[63:0] -> (D[39:32], D[47:40], D[b5:48], 
D[63:56], D[7:0], D[15:8], D[23:16], D[831:24]] 
010: D[63:0] -> (D[47:32], D[63:48], D[15:0], 
D[31:16]) 

011: D[63:0] -> (D[55:48], D[63:56], D[39:32], 
D[47:40], D[23:16], D[31:24], D[7:0], D[15:8]] 
100: D[63:0] -> (D[31:0], D[63:32]] 

101: D[63:0] -> (D[7:0], D[15:8], D[23:16], 
D[31:24],D[39:32], D[47:40], 0[55:48], 
D[63:56]) 

110: D[63:0] -> (D[15:0], D[31:16],D[47:32], 
D[63:48]) 

111: D[63:0] -> (D[23:16], D[31:24], D[7:0], 
D[15:8],D[55:48], D[63:56], D[39:32], 
D[47:40]) 

only effected while output format-0 or 2 
which are YUV - 2plane mode. 

1: uv data will be swapped, (v data, и data] 
-> {и data, у data) 

0: no change. 


000: D[63:0] -> D[63:0]; 

001: D[63:0] -> (D[39:32], D[47:40], D[55:48], 
D[63:56], D[7:0], D[15:8], D[23:16], D[31:24]} 
010: D[63:0] -> (D[47:32], D[63:48], D[15:0], 
D[31:16]} 

011: D[63:0] -> (D[55:48], D[63:56], D[39:32], 
D[47:40], D[23:16], 0[31:24], D[7:0], D[15:8]) 
100: D[63:0] -> (D[31:0], D[63:32]) 

101: D[63:0] -> (D[7:0], D[15:8], D[23:16], 
D[31:24],D[39:32], D[47:40], D[55:48], 
D[63:56]} 

110: D[63:0] -> (D[15:0], D[31:16],D[47:32], 
D[63:48]) 

111: D[63:0] -> (D[23:16], 0[31:24], D[7:0], 
D[15:8],D[55:48], D[63:56], D[39:32], 
D[47:40]) 

only effected while output_format=0 or 2 
which are YUV - 2plane mode. 

1: uv data will be swapped, (v data, и data] 
-» (u data, у data) 

0: no change. 


000: D[63:0]  D[63:0]; 
001: D[63:0]  (D[39:32], D[47:40], D[b5:48], 
D[63:56], D[7:0], D[15:8], D[23:16], D[31:24]) 
010: D[63:0] -> (D[47:32], D[63:48], D[15:0], 
D[31:16]) 

011: D[63:0] -> {D[55:48], D[63:56], D[39:32], 
D[47:40], D[23:16], D[31:24], D[7:0], D[15:8]) 
100: D[63:0] -> {D[31:0], D[63:32]) 

101: D[63:0] -> {D[7:0], D[15:8], D[23:16], 
D[31:24],D[39:32], D[47:40], D[b5:48], 
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D[63:56]] 

110: D[63:0] -> {D[15:0], 0[31:16],0[47:32], 
D[63:48]) 

111: D[63:0] -> {D[23:16], D[81:24], D[7:0], 
D[15:8],D[55:48], D[63:56], D[39:32], 
D[47:40]) 


mew penpe qe qs pe —— 


pathí endian [10: 8] 000: D[63:0] -> D[63:0]; 
001: D[63:0] -> (D[39:32], D[47:40], D[b5:48], 
D[63:56], D[7:0], D[15:8], D[23:16], D[831:24]] 
010: D[63:0] -> (D[47:32], D[63:48], D[15:0], 
0[31:16]} 
011: D[63:0] -> (D[55:48], [63:56], D[39:32], 
D[47:40], D[23:16], D[81:24], D[7:0], D[15:8]} 
100: D[63:0] -> (D[31:0], D[63:32]] 
101: D[63:0] -> (D[7:0], D[15:8], D[23:16], 
0[31:24],0[39:32], D[47:40], 0[55:48], 
D[63:56]} 
110: D[63:0] -> {D[15:0], D[31:16],D[47:32], 
0[63:48]} 
111: D[63:0] -> {D[23:16], D[31:24], D[7:0], 
D[15:8],D[55:48], D[63:56], D[39:32], 
D[47:40]) 


pathO out uv endia only effected while output_format=0 or 2 
n which are YUV - 2plane mode. 


1: uv data will be swapped, (v data, u data] 
-» (u data, у data) 


0: no change. 


pathO out endian Н 000: 0[63:0] -> 0[63:0]; 
001: 0[63:0] -> {0[39:32], 0[47:40], 0[55:48], 
D[63:56], D[7:0], D[15:8], D[23:16], 0[31:241} 
010: D[63:0] -> (D[47:32], D[63:48], D[15:0], 
D[31:16]} 
011: D[63:0] -> (р[55:48], D[63:56], D[39:32], 
D[47:40], D[23:16], D[31:24], D[7:0], D[15:8]] 
100: D[63:0] -> (D[31:0], D[63:32]} 
101: D[63:0] -> (D[7:0], D[15:8], D[23:16], 
0[31:24],0[39:32], D[47:40], 0[55:48], 
D[63:56]) 
110: D[63:0] -> (D[15:0], D[81:16], D[47:32], 
D[63:48]) 
111: D[63:0] -> (D[23:16], 0[31:24], D[7:0], 
D[15:8],D[55:48], D[63:56], D[39:32], 
D[47:40]) 


pathO in uv endian only effected while input format-0 or 2 which 
are YUV - 2plane mode. 


1: uv data will be swapped, (v data, и даһа) 
-» (u data, у data) 


0: no change. 
pathO in endian Ро [ам {ма јо |000:0|63201-> D[63:0]; 
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001: D[63:0] -> {D[39:32], D[47:40], 0[55:48], 
D[63:56], D[7:0], D[15:8], D[23:16], 0[31:24]) 
010: D[63:0] -> (D[47:32], D[63:48], D[15:0], 
D[31:16]) 


011: [63:0] -> {D[55:48], D[63:56], D[39:32], 
D[47:40], D[23:16], D[81:24], D[7:0], D[15:8]) 
100: D[63:0] -> {D[31:0], D[63:32]) 


101: D[63:0] -> {D[7:0], D[15:8], D[23:16], 
D[31:24],D[39:32], D[47:40], D[b5:48], 
0[63:56]} 

110: D[63:0] -> {0[15:0], D[31:16],D[47:32], 
D[63:48]) 

111: D[63:0] -> {D[23:16], D[81:24], D[7:0], 
D[15:8],D[b5:48], D[63:56], D[39:32], 
D[47:40]) 


7.4.5.10 АХМ BURST GAP РАТНО 


0x00000024 AXIM interval gap for pathO(0x00000000) ОРОТ ВАР РАТ 


IKNEJEIEIEIEZEJEJEIEJEIEIEIEIEIEAE 


pathO rch burst gap 


pathO wch burst дар 


AXIM interval gap for pathO 


Field Name Type Set/Clea Reset Description 
r Value 
pathO rch burst ga | |31: 16] pe qe | 7 pathO read channel дар. 
p 
pathO wch burst да | [15: 0] ТЕ |“ | pathO write channel дар. 
p 


7.4.5.11 АХМ BURST GAP РАТН 


0x00000028 AXIM interval gap for path1(0x00000000) AN ASE T БАР БАТ 


ШІЕЕЛЕІГІГІДЕЛЕЛЕЛЕЗЕЛГІГІКІКІЕЛІЕЛ 
[Name | леви || 


path1_rch_burst_gap 
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ЕСЛЕНЕНЕЛЕНЕНЕЛЕЛЕНЕНЕЛЕЛЕНЕЛЕЛЕЛЕН 
ШІНЕЛЕЛЕЛЕЛЕШЕЛЕЛЕЛЕЛЕЛЕЛЕНЕНЕЛЕНЕН 


pathi_wch_burst_gap 


wes Te T9 T2 T4 T4 T T2 TS T4 TS T2 T2 T4 T4 T9- 


AXIM interval gap for path1 


Field Name Type Set/Clea Reset Description 
r Value 
pathi_rch_burst_ga | [31: 16] EIE рат read channel дар. 
p 
рат! wch burst ga | [15:0] po | ВИН path1 write channel gap. 
p 


7.4.5.12 AXIM BURST GAP PATH2 


0x0000002C AXIM interval gap for path2(0x00000000) пант 


| " |з1 | 30 | 20 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
[Мате [мы | 


path2_rch_burst_gap 


| ви |15 | 14] 1з | ЕЕ (зо [о [ет [е [о | 4|з|2 | 1] о] 


path2_wch_burst_gap 


e [S TS TESTS TS TS E T2 ES TS TS T2 T9 T T T9- 


AXIM interval gap for path2 


Field Name Type Set/Clea Reset Description 
r Value 


path2 rch burst ga | [31: 16] ЗВ || path2 read channel дар. 
p 
path2_wch_burst_ga | [15:0] ИН БЕ И path2 write channel дар. 
p 
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7.4.5.3 АХМ BURST GAP РАТНЗ 


0x00000030 AXIM interval gap for path3(0x00000000) 


| " |з1 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


path3_rch_burst_gap 
Eme | м2. 
Резе | о | о | о | о|о|ојо|ојо|ојо|ојо|ојојо! 
| B |) та | 1з | 12 [атто • је | 7 је | 5 ја [з 2 | 1 [0] 


path3_wch_burst_gap 


[кее | TS T9 T2 T4 T TS T2 ES T4 T T2 T9 T4 Го 


AXIM BURST GAP PAT 
H3 


AXIM interval gap for path3 


Field Name Type Set/Clea Reset Description 
r Value 
path3 rch burst ga | [31: 16] RW NA path3 read channel gap. 
p 
path3 wch burst ga | [15: 0] p que Мет path3 write channel gap. 
p 


7.4.5.14 AXIM PAUSE 


œ ЕЗЕЗЕЗЕЗЕЗЕЗЕЗЕЗЕЗЕЗЕЗЕЗЕЗЕЗЕЗЕЗ 


5 
па __ Reserved zi 


туре | 


- Reserved 


E гаг 
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AXIM channel pause 


Field Name Type eee Reset Description 
Value 


aae ЕН e 
rcmd split en MM Burst split enable for AXI read command 
wcmd split en [16] Burst split enable for AXI write command 


[memes nea fro [we fo | 
этем» m __ем [we fo | = 
mmc pae m [т [а о [ооо —— 
[этет зе [m [тт [а o БОИ 
ЕТЕТЕТ [m [т [а [oP 


7.4.5.15 АХІМ 5Т5 


ШІНЕЛЕЛЕЛЕІЕДЕЛЕЛЕЛЕЛЕЛЕДЕЛЕЛЕЛЕЛЕ 
ЕСІГІ OMNI 


Reserved 


и 
Reserved ch 


= В 
Ей 


AXIM channel status 


Field Name Type зш Reset Description 
Value 


КОО ООо о 
ы нен 
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[monos [т [о — D р [р ы | 
Pme [ш — 8 [а [с 1 — — — — —1 


7.4.5.16 РАТНО SRC ADDR Y 


ICHEREIEIEIEZEIEIJEIEIEIEREIJEIEIEZE] 


pathO src y base addr 


pathO src y base addr 


wes Te T9 T2 T4 T4 T T2 TS T4 TS T2 T T4 T Те 


PathO source y address 


Field Name Type Set/Clea Reset Description 
r Value 
pathO src y base а | [31:0] [Pm DN | 8 byte align 
ddr 


7.4.5.17 РАТНО SRC ADDR UV 


ШІН ЕЛЕЛЕЛЕЛЕДЕЛЕЛЕЛЕЛЕЕЛЕЛЕЛЕЛЕЛЕ 


pathO_src_uv_base_addr 


pathO_src_uv_base_addr 


ЕСЕНЕНЕНЕНЕНЕНЕЛЕНЕНЕЛЕЛЕНЕЛЕЛЕНЕН 


PathO source uv address 


Field Name Type Mie ada Reset Description 
Value 


Spreadtrum Communications, Inc., Confidential and Proprietary 1910 of 2330 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


КРВ SPREADTRUM | 5С9853ІЧА Device Specification 


pathO src uv base | [31:0] МОЙ БЕ 8 byte align 
addr 


7.4.5.18 PATHO SRC ADDR V 


ICHEREIEIEIEZEIEIJEIEIEIEREIEIEIEZEI 


pathO src v base addr 


pathO src v base addr 


ПЕ О О С С ОС ОС С С ОС ОС ОС СО С С С С 


PathO source v address 


Field Name Type Set/Clea Reset Description 
" Value 
pathO src v base а | [31:0] EE Td 8 byte align 
ddr 


7.4.5.19 РАТНО DES ADDR Y 


Cen Ги o p [o o [5s [55 | и [а [2 [т | » E T [лт [15] 
eme | O мую | 


path0_des_y_base_addr 


[Г ~ (> мм | 
est | о | оЈ ој о | о| ој ојо| ој ој ојо|ојојојо! 
қаннын а ыы 


pathO des y base addr 


ЕСІКШЕНЕНЕНЕНЕНЕЛЕНЕНЕЛЕЛЕНЕЛЕЛЕНЕН 


Рато destination y address 


Field Name Type а Reset Description 
Value 
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pathO des y base | [31:0] МОЙ БЕ 8 byte align 
addr 


7.4.5.20 РАТНО DES ADDR UV 


Ten Ги o p D] o 5 [5 T T [2 [т | » Eo T [o [15] 


pathO des uv base addr 


pathO des uv base addr 


ПЕ 5 С ОС ОС С С ОС С ОС СО С С ОС С 


Рато destination uv address 


Field Name Type Set/Clea Reset Description 
r Value 
pathO_des_uv_base | [31:0] EE Td 8 byte align 
_addr 


7.4.5.21 PATHO DES ADDR V 


ICHEREIEIEIEZEIEIEIEIEIEREIJEIEIEZEI 


pathO des v base addr 


ы ~ (“~ ___- | 
est | о | ој ој о о о јо [о оо [ооо ооо 
қаннын амы 


pathO_des_v_base_addr 


ЕСІКШЕНЕНЕНЕНЕНЕЛЕНЕНЕЛЕЛЕНЕЛЕЛЕНЕН 


Раіп0 destination v address 


Field Name Type а Reset Description 
Value 
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pathO des v base | [31:0] МОЙ БЕ 8 byte align 
addr 


7.4.5.22 РАТНО CFGO 
0х00000054 pathO config0(0x00000000) РАТНО CFGO 


| " |з1 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | ve | 17 | 6 | 
е ымы 


Reserved 


Type 


ќа a output_f | input_for in sor 


pathO сопћао 


Field Name Type Set/Clea Reset Description 
r Value 


emna eem o [а 9 | 


clk_switch [11] RW. NA switch between АНВ r/w interface and 
internal Scaler read interface for coefficient 
buffer. 
1: use AHB r/w interface. While CPP 
initialization stage, SW should use AHB 
interface to configure scaler coe. Buffer. 
0: use internal Scaler read interface. While 
CPP working stage, this bit should be set to 
0, so that Scaler can read coe. buffer 
correctly. 


me qm qe СЕ СЕ О 


ver_deci scaler_src_height = (pathO_src_height >> 
ver_deci). 

hor_deci [7: 6] scaler_src_width = (pathO src width >> 
hor_deci). 

output_format [5: 4] 2'b00, YUV420 2-plane;2'b01 :YUV420 3- 
plane;2'b10:YUV422 2-plane;2'b1 1 ‘reserved; 

input_format [3: 2] RW NA 2'b00, YUV420 2-plane;2'b01 :YUV420 3- 
plane;2'b10:YUV422 2-plane;2'b11: 
reserved; 


Dum [ш је јет | — — ——] 
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mm — је Iw ЕГО 


7.4.5.23 PATHO_CFG1 


= [и] о] 2] 2] 7 [2] 2 [4 [23 [2 [21 [20 ЗЕКЕ 
| Мате | Reserved | pathO src height 
туе m m 


[Rs |0|0|0|0|1)|0|0)0)0)1)1|1|0|0|0)|0| 
| B |15|1а | [м [ло [о [e |7 Je | 5 5a [за [|o] 
| Мате | Reserved | pathO src width 


pathO config1 


Field Name Type а Везе! Description 
Value 


ШЕ С сини сини 
pathO_src_height [28: 16] 0x870 ЕИ 0/1, pathO_src_height%2 = 0. 
input_format=2, pathO_src_height%1 = 0 
пала јао ја |е | CS 
pathO src width [12: 0] RW NA Oxf00 input_format=0/2, pathO_src_width%4 = 0. 
input_format=1, pathO_src_width%8 = 0. 
7.4.5.24 PATHO_CFG2 


SC [о [9 2 ee [ |» о [е [зт [15] 
Deme ј ямы 
Геј m aw 


Rest | о [о [о [о [то [о [о о |!|!" | "| ојојојо! 
| Bi |15|1а | 1з | 12 | п [ло [о [e | 7 Je |5 јаз |2 [то 
| Мате | Reserved | pathO_des_width 


pathO config2 
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Field Name Type шасын Reset Description 
Value 


жеш ae e Jo 


pathO_des_height [28: 16] 0x870 —— 0/1, pathO_des_height%2 = 0. 
output_format=2, pathO_des_height%1 = 0 
пола јао ја fo | SCS 
pathO des width [12: 0] RW NA Oxf00 output_format=0/2, pathO_des_width%4 = 0. 
output_format=1, pathO_des_width%8 = 0. 
7.4.5.25 PATHO_CFG3 


ЕЕЕ 2] [25 [25 [а [» [а |» о | [7] 6] 


RW 
po | о | ој ојојојојо! 
HER БЕЛА СА ПЕРЕ ИЕ 


pathO src pitch 


pathO config3 


Field Name Type ју са Везе! Description 
Value 


eras С си Сини 
pathO des pitch [28: 16] Oxf00 === 0/2, pathO_des_pitch%8 = 0. 
output format = 1, pathO_des_pitch%16 = 0. 
пала [ro [Mao | | 
pathO src pitch [12: 0] RW NA Oxf00 input format = 0/2, pathO_src_pitch%8 = 0. 
input_format = 1, pathO_src_pitch%16 = 0. 
7.4.5.26 РАТНО CFG4 


Cen Ги o [o] v [s [5] To Te T2 | » To [те [зт [15] 
Г м | 
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| B |15|1а | 1з | 12 | m [ло [о [e | 7 Je | 5 5a 53 2 1 [о 
| Мате | Reserved | pathO src offset y 


pathO config4 


Field Name Type Ване Reset Description 
Value 


eras С сни сини 
pathO src offset x [28: 16] pa 0/2, pathO_src_offset_x%2 = 
0. 
input_format = 1, pathO_src_offset_x%4 = 0. 
пз [no [me | | 
pathO src offset y [12: 0] RW NA input format = 0/1, pathO src offset у%2 = 
0. 
input format = 2, pathO src offset y961 = 0. 
7.4.5.27 PATHO_CFG5 


path config5(0x00000000) 
| Bit |31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16-. 
| Мате | Reserved | pathO des offset x 


pathO config5 


Field Name Type Бы Reset Description 
Value 


С eme НИ СЕНЕН 


pathO des offset x [28: 16] —— 0/2, pathO des offset х%2 
= 0. 
output_format = 1, pathO_des_offset_x%4 = 
0. 
ms [m  [w [9 ү —] 
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pathO des offset y [12: 0] RW NA output format = 0/1, pathO des offset у%2 
=0. 
output_format = 2, pathO_des_offset_y%1 = 
0. 

7.4.5.28 PATHO_CFG6 


path config6(0x00000000) 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | әз | 22 | 21 | 20 | 19 | 18 | 17 | 16 
| Мате | Reserved | pathO trim offset x 


pathO сопћаб 


Field Name Type MEER Reset Description 
Value 


mm eme e је 


pathO trim offset x [28: 16] — оно be valid when (path3 work with pathO, 
path3 work with path2]22'b10; 
additional offset in horizontal direction for 
trim. 


пз [m [ne e | SC 
pathO trim offset y [12:0] RW NA Only be valid when (path3 work with pathO, 
path3 work with path2]-2'b10; 
additional offset in vertical direction for trim. 


7.4.5.29 PATHO CFG7 


рато config7(0x00000000) 
| Bit | 31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 
| Мате | Reserved | pathO trim height 


т» [но | чи 
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| Резе: | о | о | ој о [о [о [о [о [о [о [о о о [о [оо 


pathO config7 


Field Name Type uia Reset Description 
Value 


see em qe T 


pathO trim height [28: 16] — be valid when (path3 work with pathO, 
path3 work with path2]-2'b10; 
input image height for pathO scaler. 


mes [mo ја | 
pathO_trim_width [12: 0] RW NA Only be valid when (path3 work with pathO, 
path3 work with path2]-2'b10; 
input image width for pathO scaler 


7.4.5.30 SC TAP 


patho scaler filter taps number(0x00000084) 
| Bit |31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16-. 


Reserved 
Eme [o ORO] 
ШЕ 22015015515 515515741551 
ви |1 та аз [а ча [о [ое [т је [еа [за [то 
[Name |_______Резомеа | умар | uvvertep | 
туре 40 | 0м ом о 
Pest |Тоо (о о о ооо [то [оо [о [тоо 


patho scaler filter taps number 


Field Name Type шалын Reset Description 
Value 


m Jes е тни Гл 


7.4.5.31 РАТН1_$НС_АООВ 


ICHEREIEIEIEZEIEIJEIEIEIEREIEIEIEAE] 
еј виа 


pathi_src_base_addr 
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ЕСЛЕНЕНЕЛЕНЕНЕЛЕЛЕНЕНЕЛЕЛЕНЕЛЕЛЕЛЕН 
ШІНЕЛЕЛЕЛЕЛЕШЕЛЕЛЕЛЕЛЕЛЕЛЕНЕНЕЛЕНЕН 


pathi_src_base_addr 


wes Te T9 T2 T4 T4 T T2 TS T4 TS T2 T9 T T T9- 


рат! source address 


Field Name Type Set/Clea Reset Description 
r Value 
r 


7.4.5.32 PATH1_DES_ADDR 


= ee ee 
| Name | path1_des_base_addr 

Rese | о |о| ој ојо|о|о|о| ој о|ојојојојојо! 
| B |15|1а | 1з | 12 | [ло | о [e [| Je | 5 а 532 | |o) 


pathí1 des base адаг 


we |o Te T9 T2 T4 EST T2 T9 T4 TS T2 T T С СО 


рат! destination address 


Field Name Type Set/Clea Reset Description 
D Value 
dr 


7.4.5.33 РАТН1 ROT SIZE 


ICHEREIEIEIEZEIEIJEIEJEIEREIJEIEIEZE] 
Teme ft 


rot_height 
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[Reset | о |o [ооо о [о [ооо [о [о [о [ооо 
шы [аз | 12 а | пој je [те 4 [з ЕКА [о | 


rot_width 


we TS T9 T T4 T4 T T2 TS T4 TS T2 T9 T4 E T9- 


path1 rotation size 


Field Name Type Set/Clea Reset Description 
r Value 
rot height [81: 16] ву мМ јо | path1 input height. rot_height%4 = 0 
rot. width [15:0] |RW [ма |o рат input width. rot_width%4 = 0 


7.4.5.34 PATH1 SRC PITCH 


ШІН ЕЛЕЛЕЛЕЛЕДЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 
еј ае 


Reserved 
е RO] 
[Reset | о | о | о о [о о [о о [о о [о о [о о [оо 
ви |) та [аз | 12 [атто [о е [т | е | 5 ја [за | 1 [0] 


rot_src_pitch 


вези |o T T9 T2 T9 TS T9 T2 TS T4 TES ере T4 С С 


path1 source pitch 


Field Name Type а Reset Description 
Value 


С РЕ Е РЕШЕ 
т сви И Са 


7.4.5.35 PATH1 SRC OFFSET 


ШІНЕЛЕЛЕЛЕІЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 


rot_src_offset_y 
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[Reset | о | о [ооо о [о јо оо [о [о [о о оо 
| " Je (та [аз | 12 а | пој [в [те 4 [з ЕКА [о | 


rot_src_offset_x 


we |0 Te T9 T2 T4 T T T2 TS T4 TS T2 T9 T4 E T9- 


path1 start ossfet 


Field Name Type Set/Clea Reset Description 
r Value 
rot src offset y [31: 16] ву М јо | Start y position in original image 
rot_src_offset_x [15: 0] Rw мМ јо | Start X position in original image 


7.4.5.36 НОТ СЕС 


ИСТИ ЕЛЕЛЕЛЕЛЕДЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 
Dum е 


Reserved 
е RO] 
[Reset | о | о | о о [о о [о о [о о [о о [о о [оо 
ви |1) та | 1з | 12 [атто [о је [т је | 5 | а" | з|2 {то 


rot 
Reserved кыен rot 2 
ER 
LP "ET 


path1 rotation config 


Field Name Type т Reset Description 
Value 


кэме ees [e СЗ s — 
е стави га = 


rot_mode [3: 2] RW NA 00: rotate 90degree; 
01: rotate 270degree; 
10: rotate 180 degree; 
11: horizontal mirror 
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01: half word per pixel mode. (for 420/422 
UV) 


10: word per pixel mode. (for ARGB888) 
11: reserved. 


7.4.5.37 PATHO_SRC_YUV_REGULATE_0 


pathO input yuv regulate control PATHO SRC YUV REGU 
0х00000118 гей0(0хЕС108000) LATE_0 


| " |з1 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


src_y_up th src_y_dn_th 


чи ANS 
CEP PPP PEPE pre 
ЕЛЕЛЕЛЕНЕЛЕЛЕЛЕЛЕНЕНЕЛЕНЕН 


src_regul 
Reserved ate_mod 
e 


pathO input yuv regulate control гедо 


Пн | сем) mm 
Value 

эзле [rea [чт [NAL ја | ТІСТІ ТТІ NN 

mca [к [RW [NA Soo | ЕСТІЛСЕ Yin сить | 

eese ГИ [RW [wa — [oo — spec aot esha trece Yaaa — 

шн “іа |е fw fo 


src_regulate_mode [1: 0] 00: normal mode, out = in; 
01: shrink mode, 
out_y_tmp = 
in_y*(217+src_y_shrink_range)/256 + 
src y shrink offset; 
out y = CLIP(out y tmp, src y up th, 
src y dn th); 
out uv tmp - 
in uv*(218«src uv shrink range)/256 + 
src uv shrink offset; 
out uv = СПР(оџЕ uv tmp, src uv up th, 
src uv dn th); 
10: clip mode, 
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out_y = CLIP(in_y, src_y_up_th, 
src_y_dn_th); 

out uv = CLIP(in uv, src uv up th, 
src uv dn th); 


11: special effect mode, 
out y = (in у>-віс effect y th) ? 8'hFF : 
8'hO; 


out uv = src effect uv th; 


pathO input yuv regulate control PATHO ze. 6. REGU 
0x0000011C reg1(0x00F11080) 


ce eee 
су — —  ] см: 


Reserved src uv up th 


Src effect uv th 


pathO input yuv regulate control reg1 


Field Name Type Pss Reset Description 
Value 


a |S Cn 
Е (7.77 CNN DCN ЕТ ТЕТЕ 


7.4.5.39 РАТНО SRC YUV REGULATE 2 


pathO input yuv regulate control PATHO SRC YUV REGU 
reg2(0x01070107) LATE 2 


ICHEREIEIEIEZEIEJEIEJEIEREIJEIEJEZE] 
ІСІГІ [нше а | земи ЕЗТЕШІЕТТІ 
m o om 


0x00000120 


RW 
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L3 —— Со Го 


pathO input yuv regulate control reg2 


om n m meo емее | 
[ Value 

[meer [mem [m ја јо 

еее [uem [roma e | LL 


7.4.5.40 РАТНО DES YUV REGULATE 0 


pathO output yuv regulate control PATHO DES YUV REGU 
0x00000123 гей0(0хЕС108000) LATE_0 


| " |з1 | 30 | 20 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
| Мате | уши A] 


des y up th des y dn th 


des reg 
ulate mo 
ЕТІ 


pathO output yuv regulate control гедо 


Field Name Type Set/Clea Reset Description 
r Value 
des y up th [31: 24] up threshold for output Y in cut mode. 
des y dn th [23: 16] down threshold for ouput Y in cut mode. 


des effect y th [15: 8] special effect threshold for output Y data. 
га [m [majo | | 
des regulate mode [1: 0] ву мМ јо | 00: normal mode, out - in; 
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01: shrink mode, 

out y tmp = in y*(217 + 

des y shrink range)/256 + 

des y shrink offset; 

out y = CLIP(out y tmp, des y up th, 
des y dn th); 


out uv tmp = in uv*(218 + 
des uv shrink range)/256 + 
des uv shrink offset; 


out uv = CLIP(out uv tmp, des uv up th, 


des uv dn th); 


10: clip mode, 


out y = CLIP(in y, des y up th, 
des y dn th); 


out uv = CLIP(in uv, des uv up th, 
des uv dn th); 


11: special effect mode, 

out y = (in у>=деѕ effect y th) ? 8'hFF : 
8'h0; 

out uv = des effect uv th; 


7.4.5.41 РАТНО DES YUV REGULATE 1 


pathO output yuv regulate control PATHO DES YUV REGU 
0Х00000128 reg1(0x00F1 1080) LATE 1 


| Bit_| 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 29 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
| Name | nesen | 


Reserved des uv up th 


пре | RO aw 


| Reset ЕЛЕНЕ 
| " | 15 | 14 [аз | 12 | р пој е | ге | у | е ва [зат [о 


des_uv_dn_th des_effect_uv_th 


ке [o [о о о [= 


pathO output yuv regulate control reg1 


Field Name Type Set/Clea Reset Description 
Ц Value 


кэме [eem [m —w | јо 


des uv up th [23: 16] [RW МА от | up threshold for output UV in cut mode. 
des uv dn th [15: 8] [RW МА [охо | down threshold for output UV in cut mode. 
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7.4.5.42 РАТНО DES YUV REGULATE 2 


pathO output yuv regulate control РАТНО Hu. E S REGU 
0х000001ге reg2(0x01070107) 


ШЖЕЛЕЛЕТЕЛЕЛЕЛЕЛЕЛЕЛЕНЕЛЕЛЕЛЕЛЕЛЕР 


RW 


S00 Seas 
= = [= ров 
ЕСІЕЛЕНЕНЕНЕЛЕЗЕЛЕНЕШЕНЕЛЕНЕЕ 


pathO output yuv regulate control reg2 


Field Name Type з Reset Description 
Value 


СКІ Пе n 


Е [24: 20] ім NN | — shrink offset value. 
— _ uv shrink rang | [19: 16] RR SM dl Gc coe NUN UV shrink range value. 


т Сони уни NN 


7.4.5.43 PATH2 SRC Y BASE ADDR 


0x00000130 path2 source Y data base address(0x00000000) 


| Bit_| 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | t6 | 
| Name | path2 src y base addr 


PATH2 SRC Y BASE A 
DDR 


path2 src y base addr 
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Rest | о [о [о | о [о | о | ој ој ој ој ој ој ојојојо| 


path2 source У data base address 


Field Name Type Set/Clea Reset Description 
| маше 


path2 src y base a | [31:0] | || path2 source У data base address 
ddr 


7.4.5.44 PATH2_SRC_UV_BASE_ADDR 


path2 source UV data base PATH2 SRC UV BASE . 
address(0x00000000) ADDR 


Bit |31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | t6 | 
| Name | path2_src_uv_base_addr 

Reset | о јо јо о [о [о [о [о о о [оо јо [о [о [о 
| B |15|1а | 1з | 12 | п 0 [о [e | Je | 5 јаз |2 |o) 


0х00000134 


path2_src_uv_base_addr 


ЕЛІЕНЕНЕНЕНЕНЕНЕЛЕНЕЛЕЛЕНЕНЕЛЕЛЕНЕН 


path2 source UV data base address 


Field Name Type Set/Clea Reset Description 
r Value 
path2 src uv base | [31:0] еј е path2 source UV data base address 
addr 


7.4.5.45 PATH2 DES Y BASE ADDR 


address(0x00000000) DDR 
ЕШ ЕИ БЕ БЕ Е Е ЕЕ ES EE] SEN EE EE SEI] 


path2 des y base addr 


Ш 


Д"_______—____"___. 
| везе | о | о [о [оо о [о [ооо [о [о [о ооо | 
қанына амы 


path2 des y base addr 
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Rest | о |о| ој о [о | о| ој ој ој ој ој ој ојојојо| 


path2 destination У data base address 


Field Name Type Set/Clea Reset Description 
| маше 


path2 des y base | [31:0] RW NA path2 destination Y data base address 
addr 
7.4.5.46 PATH2 DES UV BASE ADDR 


path2 destination UV data base PATH2 DES UV BASE . 
0х00000140 address(0x00000000) ADDR 


| " |з1 | 30 | 20 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


path2_des_uv_base_addr 
[me м ызы __| 
| Reset | о | о | о | о [оо [оо [о | о ич № [о | о [0] 
ви | 15 | та | 1з | 12 |t [о o је | 7 је | 5 ја [зо | 1 [0] 


path2_des_uv_base_addr 


ЕСІЕНЕНЕНЕНЕНЕНЕЛЕНЕЛЕЛЕНЕНЕЛЕЛЕНЕН 


path2 destination UV data base address 


Field Name Type Set/Clea Reset Description 
r Value 
path2 des uv base | [31:0] еј е path2 destination UV data base address 
_addr 


7.4.5.47 РАТН2 CFGO 


ви Ги [о |» Гав ее [5 [25 |“ Го [а [т |» о [пе [7 [15] 
ен тағы | pate y лекар | меге | 
во 


RW RW 


ath2_o | path2_in 
path2_ve | path2_h р = = 
- | utput for | put form 
E. r deci or deci ma ai 
Swi 
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Type 


path2 сод 


| |" еј не - 
n Value 

эме [эз [wo [а је 

ратан mers [AW [МА [е — | panzuvvencarscaino агарат | 

mem qs [e qe p ees ______ 


path2 clk switch path2 clock switch for scaler coefficient RAW 
0: select срр сік; 
1: select apb ск; 


path2 ver deci : path2 vertical decimation set. 
Scaler ver width = 
path2 src height»»path2 ver deci 
path2 hor deci : path2 horizontal decimation set. 
Scaler_hor_width = 
path2_src_width>>path2_hor_deci 
path2_output_format : path2 output format 
0: YUV420 2-plane 
1: Reserved. 
2: YUV422 2-plane. 
3: Reserved. 


path2 input format | path2 input format 
0: YUV420 2-plane 
1: Reserved. 
2: YUV422 2-plane. 
3: Reserved. 


7.4.5.48 PATH2_CFG1 
0x0000014C path2 cfg1(0x08701000) PATH2_CFG1 


| Bit_| 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
___________ рађа меље | 


path? src height 


RW 


о о о — © о | о | о | 
| e |1 | аа [аз |12 |9 (зо [о [е [у [е |5 [а [з 12| [о 
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Due веј ман 
€ | во ИН СИ 
ЕСІІЕЛЕНЕЛЕНЕНЕНЕЛЕНЕНЕЛЕЛЕНЕЛЕЛЕНЕН 


path2 cfg1 


Field Name Type Set/Clea Reset Description 
D Value 


we — [mm [m [ч је — — — —] 


path2 src height [28: 16] 0x870 path2 source image height 
пз [mo [NA |o [жее — 
path2 src width [12: 0] 0x1000 path2 source image width 


7.4.5.49  PATH2_CFG2 


ШІШЕЛЕЛЕЛЕЛЕДЕЛЕЛЕЛЕІРІЕЛЕЛЕЛЕЛЕЛЕ 
"пате | реше | мачни 


RW 


path2 cfg2 


Field Name Type Set/Clea Reset Description 
r Value 


Deer mem [no [m s је 


path2, des height — | [28: 16] 0x870 | path? destination image height 
mom [а [s ее ООО 
раш? des. width [12: 0] 0x1000 | path? destination image width 


7.4.5.50 PATH2_CFG3 


KCNEIEIEIEJEIEJEIESEIEIEREIJEIEREZE 
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Due meme | ушет 
еј во | мо 
ЕЛЕЛЕНЕЛЕНЕНЕНЕЛЕНЕНЕЛЕЛЕНЕЛЕЛЕНЕН 


| ви |15|1а | 1з | 12 | п [ло | о [e | 7 Je | 5 а 532 [1 [о 
| Мате | Reserved | path2_src_pitch 


path2 cfg3 


ее 
r Value 

ое [pum [no [а o Е ООО 

[eews fea [no [а [o [Revove 


7.4.5.51 РАТН2_СЕС4 


| Bit (зт зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
| Мате | Reserved | path2_src_offset_x 


path2 cfg4 


Field Name Type Set/Clea Reset Description 
r Value 


кэме [eem [mo [WA [s [тиш — — — — — — 


path2 src offset x [28: 16] Rw мМ јо | path2 source horizontal offset 
пз [mo [а |o ООО 
path2_src_offset_y [12: 0] Rw мМ јо | path2 source vertical offset 
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7.4.5.52 PATH2 CFG5 


IINEIEIEIEJEZEIEIJEIEIE3EIEIJEIEIEZES 
пе | реше | рше NNNM 
те | 8 — пи 


Г.Д... 
Rest | о | о |о| ој ојојојојојојој ој ојојојо. 
t |15|1а | 1з | 12 | п [ло [о | г | 7 | е | 5 |4|з|2| [о 
| Мате | Reserved | path2_des_offset_y 


path2 cfg5 


Пн |4 | m У ee 
Ц Value 

Le [eem [mo we [s ее 

vare з виси [use [mw [wa fo [рай oesinaron rorzonarorse — 

эле ues [mo [а [о [== — — 

рано ses ону (наа [aw [Na fo АЕ 


7.4.5.53 PATH2_CFG6 


| Bit |31 зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
| Name | Reseved [path rm ofsetx | 
[m | 8m | 9 — — — — 
Rest оо оо [о [о [о [о о о о оо [о [о [о 
| B |15|1а | 1з | 12 [| [ло [о [e | Je | 5 аз [2 [то 
| Мате | Reserved | path2_trim_offset_y 


path2 cfg6 


Field Name Type iir to Reset Description 
Value 


EN e RR 
path2 trim offset x [28: 16] RO M e НИ Only be valid when {path3_work_with_path0, 
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path3_work_with_path2}=2'b01; 
additional offset in horizontal direction for 
trim. 


ее [ee [m јк — [s ООО 


path2 trim offset y [12: 0] RW NA Only be valid when (path3 work with pathO, 
path3 work with path2]-2'b01; 
additional offset in vertical direction for trim. 
7.4.5.54 РАТН2 CFG7 


path2 cfg7(0x00000000) 
| Bit | 31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
| Мате | Reserved | path2_trim_height 

| туре RW СХ | 
| Reset | о | о јо [о о [о јо [о о [о оо (о [о [о1о | 
ви |15|1а | 1з | 12 | 11 [зо [о | г | у |е | г {а з | 2 | 1 JO] 
| Мате | Reserved | path2_trim_width 


path2 cfg7 


Field Name Type “са Reset Description 
Value 


see СЕЛИ [fe T 


path2_trim_height [28: 16] тит be valid when (path3 work with pathO, 
path3 work with path2]-2'b01; 
input image height for path2 scaler. 


15:13) [во [NA јо ООО 
path2_trim_width [12: 0] RW NA Only be valid when (path3 work with pathO, 
path3 work with path2]-2'b01; 
input image width for path2 scaler 


7.4.5.55 PATH2 SRC YUV REGULATE 0 


path2 input yuv regulate control PATH2 ae. ES REGU 
reg0(0xEC108000) E 0 


IKNEJEIEIEIEZEJEJEJEJEIEIEIEIEREAES 


0x00000168 


path2 src y up th path2 src y dn th 


RW RW 
| Reset | | о |! || ој ојојојо| анны 
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t |15|1а | 1з | 12 | п [ло [о [в | 7 | е | 5 јаз [211 [о 


path2_sr 
path2_src_effect_y_th Reserved c_regulat 


е mode 


ДШ [м | 
по 1 о о И О о E E С Сто 


path2 input yuv regulate control гедо 


Field Name Type Set/Clea Reset Description 
r Value 
path2_src_y_up_th [31: 24] up threshold for source Y in cut mode. 
path2_src_y_dn_th [23: 16] down threshold for sorce Y in cut mode. 


path2 src effect y t | [15:8] special effect threshold for source Y data. 
h 


Deed јаре јет [р — — | 


path2 src regulate | [1: 0] RW NA 00: normal mode, out - in; 
mode 
01: shrink mode, 
out y tmp = 
in y*(217«src y shrink range)/256 + 
src y shrink offset; 
out y = CLIP(out y tmp, src y up th, 
src y dn th); 
out uv tmp = 
іп uv*(218«src uv shrink range)/256 + 
Src uv shrink offset; 
out uv = СПР(оџЕ uv tmp, src uv up th, 
src uv dn th); 
10: clip mode, 
out y = CLIP(in y, src y up th, 
src y dn th); 
out uv = CLIP(in uv, src uv up th, 
src uv dn th); 
11: special effect mode, 
out y = (in y»-src effect y th) ? 8'hFF : 
8'h0; 
out uv = src. effect uv th; 


7.4.5.56 PATH2 SRC YUV REGULATE 1 


path2 input yuv regulate control PATH2 SRC YUV REGU 
0x0000016C reg1(0x00F11080) LATE 1 
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ИСТИ EEE Ee Ee [а [а [ [ж [л [в [лт [ле] 
ІСІГІ езе | НИ 
вю i 


RW 


| 
| 3|2|'| о] 
| Мате | path2_src_uv_dn_th path2_src_effect_uv_th 
Rest | о | о | о |1 [о [о [о [о [т (о [о о о [о [о [о 


path2 input yuv regulate control reg1 


Field Name Type ton Reset Description 
Value 


Gem] qe E 
path2 src uv up th | [23: 16] Rw МА от | — for source UV in cut mode. 
path2 src uv dn th | [15:8] down threshold for sorce UV in cut mode. 


path2 src effect uv | [7: 0] special effect threshold for source UV data. 
_th 


7.4.5.57 PATH2_SRC_YUV_REGULATE 2 


path2 input yuv regulate control PATH2_SRC_YUV_REGU 
reg2(0x01070107) 


= [з зо [29 [28 [27 [25 [25 [а [з [е [әт | 2 [ [лв [7] 


path2_src_uv_shrink_offse | path2_src_uv_shrink 


0x00000170 


[rome | шшш LL. 2 


еј o ë f оро 
Prec [o To To T E T9 E С T T4 T5 17 


path2 input yuv regulate control reg2 


Field Name Type ш Reset Description 
Value 


[c ГЕТЕ он НИ 
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path2_src_uv_shrink | |24: 20] RW NA 0x10 UV shrink offset value. 
_ offset 
path2_src_uv_shrink | [19: 16] UV shrink range value. 
range 


[тэме [ees [mo јк т јо 


path2 src y shrink | [8: 4] RW NA 0x10 Y shrink offset value. 
offset 
path2 src y shrink | [3: 0] Y shrink range value. 
range 


7.4.5.58 PATH2 DES YUV REGULATE 0 


path2 output yuv regulate control PATH2 DES YUV REGU 
0х00000174 гей0(0хЕС108000) LATE 0 


| " |з1 | 30 | 20 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


path2 des y up th path2 des y dn th 


чи x... — — 
КЛЕНЕЕКЕКЕИКЯКЕКЕКЕКЕИКИКИКЕ 
ЕЛЕЛЕЛЕНЕЛЕЛЕЛЕЛЕНЕНЕЛЕНЕН 


path2_d 

es_regul 

ate_mod 
е 


Reserved 


path2 output yuv regulate control гедо 


Field Name Type Set/Clea Reset Description 
r Value 
path2 des y up th [31: 24] up threshold for output Y in cut mode. 
path2 des y dn th [23: 16] down threshold for ouput Y in cut mode. 


path2 des effect y | [15: 8] special effect threshold for output Y data. 
th 


mer аю (а НН 1 — — — — — 


path2 des regulate | [1: 0] 00: normal mode, out - in; 
mode 
01: shrink mode, 
out y tmp = in y*(217 + 
des y shrink range)/256 + 
des y shrink offset; 
out y = CLIP(out y tmp, des y up th, 
des y dn th); 
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out uv tmp = in uv*(218 + 
des uv shrink range)/256 + 
des uv shrink offset; 


out uv = CLIP(out uv tmp, des uv up th, 
des uv dn th); 


10: clip mode, 
out y = CLIP(in y, des y up th, 


des y dn th); 
out uv = CLIP(in uv, des uv up th, 
des uv dn th); 


11: special effect mode, 

Out y = (п_у>=дез effect y th) ? 8'hFF : 
8'h0; 

out uv = des effect uv th; 


7.4.5.59 PATH2 DES YUV REGULATE 1 


path2 output yuv regulate control PATH2 DES YUV REGU 
0х00000178 reg1(0x00F11080) LATE 1 


| Bit_| 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 29 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
| Name | nesen path? des uv up ih 

|^» O = oO е 
Pest [оо [о [оо о [оо о |о | о] 
Та ES ДЕ ES ES EGO К ИЕЛЕ ЕСЕ е ЕИ 


path2_des_uv_dn_th path2_des_effect_uv_th 


МАТ |: | 
CE M ov vo o [о | о | о | о | о | о [в [о | 


path2 output yuv regulate control reg1 


Field Name Type Set/Clea Reset Description 
Ц Value 


ене [eem [ROP COC 


path2 des uv up th | [23: 16] up threshold for output UV in cut mode. 
path2 des uv dn th | [15: 8] down threshold for output UV in cut mode. 


path2 des effect uv | [7: 0] special effect threshold for output UV data. 
.th 


7.4.5.60 PATH2 DES YUV REGULATE 2 


0x0000017C path2 output yuv regulate control PATH2 DES YUV REGU 


V0.3 Spreadtrum Communications, Inc., Confidential and Proprietary 1937 of 2330 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


КЕЗ SPREADTRUM | 5С9853ІЧА Device Specification 


НН НН: НН — — 
| Bit |з1 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


path2 des uv shrink offs | path2 des uv shrin 


RW 


path2 output yuv regulate control reg2 


Field Name Type iie dus Reset Description 
Value 


mm [eme D qo 


path2 des uv shrin | [24: 20] 0x10 ПЕЕ shrink offset value. 
k_offset 
path2_des_uv_shrin | [19: 16] UV shrink range value. 
k_range 


ош pea qe pe qp — 


path2 des y shrink | [8: 4] 0x10 Y тта offset value. 
_ offset 
path2 des y shrink | [3:0] Y shrink range value. 
range 


7.4.5.61 раз SRC Y BASE ADDR 


0х00000190 | path3 source Y data base address(0x00000000) | Patn3_SRC_Y_BASE_AD 


Bit |31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | t6 | 
| Name | path3 src y base addr 


path3 src y base addr 


ПЕ В 5 ОС СО ОС 5155] 


path3 source Y data base address 
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Field Name Type Set/Clea Reset Description 
Ц Value 


path3 src y base а | [31:0] p pec path3 source Y data base address 
ddr 


7.4.5.62 path3 SRC UV BASE ADDR 


path3 source UV data base path3 SRC UV BASE A 
address(0x00000000) DDR 


| " | st | зо | 29 | 20 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 


path3_src_uv_base_addr 
Eme м мА 
Резе | о | о | о | о [о [о [о о [о о [о [о [о ооо 
ви |) та [аз | 12 [атто [о је |7 | е [е ја [за | 1 [0] 


path3_src_uv_base_addr 


[ее Te T9 T2 T4 T4 T T2 ES TS E T? ES T T СО 


0x00000194 


path3 source UV data base address 


Field Name Type Set/Clea Reset Description 
r Value 
path3 src uv base | [31:0] WANN | | path3 source UV data base address 
addr 


7.4.5.63 path3_DES Y BASE ADDR 


path3 destination Y data base path3 | ENS = BASE_AD 
0x0000019C address(0x00000000) 


 ШСЕИЕЛЕЛГІГІЕЛЕЛЕЛЕЛЕСЕІЕЛЕЛЕЛЕСЕЛЕ 
| Мате | path3 des y base addr 


path3 des y base addr 


ЕСЕЕНЕНЕЛЕЛЕНЕЛЕЛЕНЕНЕНЕЛЕЛЕНЕЛЕНЕН 


path3 destination Y data base address 
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Field Name Type ades Reset Description 
Value 


zno des_y_base_ | [31:0] wp path3 destination Y data base address 


7.4.5.64 path3_DES UV BASE ADDR 


path3 destination UV data base path3 DES UV BASE A 
address(0x00000000) R 


| " |з1 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


path3_des_uv_base_addr 
pte м 93 
| Reset | о j| o | о о [о [о [оо [оо [о ој oho oso 
_ви |аѕ |за чз | 12мм [0 | эра [те [5 | аз [2 | тој 


path3_des_uv_base_addr 


e TS T9 T2 T4 T TS T2 TS T4 ES T T9 T T T9- 


0x000001 A0 


path3 destination UV data base address 


Field Name Type Set/Clea Reset Description 
Ц Value 
path3 des uv base | [31:0] [NNI | path3 destination UV data base address 
_addr 


7.4.5.65 path3_CFGO 


Se EE Ee | » ed cd 
[ome [нм | wate у vert | мент | 
= om 
rope fe [> ERES TS 

ви | по | та | па | па | п | пој » | | ОС | ЕЕЕ 


о о th3 o | path3_in 
th3 ve | рата n. | РАП = 
Reserved 2 E = ра utput for | put form 
НЙ | | Е | | 
р 


ро ИСЭ С ea ae 
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ы БЕ | || |, А Њ 
га 7 RAERERERERERERERERERES 


path3 сод 


Field Name Type Set/Clea Reset Description 
r Value 
mæ [m [а [o ја 
path3_y_ver_tap [24: 21] path3 y vertical scaling filter tap number 
path3_uv_ver_tap [20: 16] path3 uv vertical scaling filter tap number 
п [RO ја o [mew — — 


path3 work with pa | [10] RW NA {bit10, bit1 1} 

the 00 : path3 works independently. 
01: path3 shares pathO's input. 
10: path3 shares path2's input. 
11: invalid config. 


path3 work with pa 
tho 


path3_clk_switch path3 clock_switch for scaler coefficient R/W 
0: select срр сік; 


1: select apb clk; 


path3 ver deci : path3 vertical decimation set. 
Scaler ver width = 
path3 src height»»path3 ver deci 
path3 hor deci Ч path3 horizontal decimation set. 
Scaler_hor_width = 
path3_src_width>>path3_hor_deci 
path3_output_format Я path3 output format 
0: YUV420 2-plane 
1: Reserved. 
2: YUV422 2-plane. 
3: Reserved. 


path3_input_format : path3 input format 
0: YUV420 2-plane 
1: Reserved. 
2: YUV422 2-plane. 
3: Reserved. 


7.4.5.66 path3 CFG1 
0x000001AC path3 cfg1(0x06400A00) path3 CFG1 


| et | 91 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | ro | 18 | 17 | 16 | 


V0.3 Spreadtrum Communications, Inc., Confidential and Proprietary 1941 of 2330 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


EP SPREADTRUM | 5С9853ІЧА Device Specification 


Due [ меен ] 
= ею = — — — 
resa | о о | о o ОС О С Ре С грр 


t |15|1а | 1з | 12 | п [ло [о [в | 7 | е | 5 аз [2 [то 
| Мате | Reserved | path3 src width 


path3 cfg1 


Пн |4 |ғы el АШИР ЭЛИ 
r Value 

ое [mum [no [а [s је 

тее frea [no [а [o Rem o _ 


7.4.5.67  path3 CFG2 


| Bit |з1 зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | t6 | 
| Мате | Reserved | path3 des height 


RW 


path3 cfg2 


Field Name Type Set/Clea Reset Description 
r Value 


кэме [eem [no we [s је 


path3 des height ^ | [28:16] 0x640 | path3 destination image height 
wwe [wp fena 
path3 des width [12: 0] path3 destination image width 
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7.4.5.68 path3_CFG3 


Ten Ги [oo [= |» а ЕЗ [=] [зе [т | » [лә [те [лт [15] 
Deme mme ООО ТЕ 


RW 


т грр 
ШІНЕНЕЛЕЛЕЛЕШЕЛЕЛЕЛЕЛЕЛЕЛЕНЕНЕЛЕНЕН 
Deme meme | ана 


path3 cfg3 


Field Name Type Set/Clea Reset Description 
Ц Value 
ве [no [NA |o Rem | 
path3 des pitch [28: 16] path3 destination pitch 
mig [no [а [0 је —  — _ 
path3 src pitch [12: 0] path3 source pitch 


7.4.5.69 path3_CFG4 


[m [e [зо [29 [25 [27 [25 [25 [2 [2 [22 [2 [ао [зе [зв [or Г 
LN C | рй, | 
еј ко | мо 
Rest оо оо [о [о [о [о о оо оо [о [о [о 
| B |15|1а | 1з | 12 [| [ло [о [e | Je | 5 [а 53 2 |o) 
| Мате | Reserved | path3_src_offset_y 


paths cfg4 


Field Name Type Set/Clea Reset Description 
| Value 


sump [no [а р Rem —  — —— — 
path3 src offset x [28: 16] Rw М jo | path3 source horizontal offset 
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path3 src offset y [12: 0] ву мМ јо | path3 source vertical offset 


7.4.5.70 path3_CFG5 


Bit (зт | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | t6 | 
| Мате | Reserved | path3 des offset x 


| B |15|1а | 1з | 2 | п [ло [о [e | Je | 5 ја 532 | |o) 
| Мате | Reserved | path3 des offset y 


path3 cfg5 


om |04 |е ее Imm 
Ц Value 

ое [mum ја [0 је 

рано ее овал [Pee [AW [na fo [pamo aosiraton norzonarotse | 

eena [nem [no [а р је ——— _ 

рано aes ory [1120 [mw [ws [o [раввинов | 


7.4.5.71 РАТНЗ CFG6 


| Bit_| 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | t6 | 
| Мате | Reserved | path3 trim offset x 


t ле |та | 1з | 12 | [ло [о {в | 7 | е | 5 ја з [2 [1 о 
| Мате | Reserved | path3_trim_offset_y 


path3 cfg6 
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Field Name Type Set/Clea Reset Description 
А Value 


кэме [eem [m —w | јо 


path3 trim offset x [28: 16] RW NA Only be valid when (path3 work with pathO, 
path3 work with path2]-2'b10 or 
(path3 work with pathO, 
path3 work with path2]-2'bO01; 
additional offset in horizontal direction for 
trim. 


кэме [ee [m [в ш | —— — — — _. 


path3 trim offset y [12: 0] RW NA Only be valid when (path3 work with рано, 
path3 work with path2]-2'b10 or 
(path3 work with. pathO, 
path3 work with path2]-2'b01; 
additional offset in vertical direction for trim. 


7.4.5.72 РАТНЗ CFG7 

| " |з1 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | vo | 17 | 16 | 
path3 trim height 

| туре | BR | "~ | 

Розе | о о | о | о [о о [о о [оо [о о [о о [оо 

ви |15|1а | 1з | 12 [атто [о је |7 | е | 5 ја [за | 1 [0] 


рата Vim width 


Туре 


path3 cfg7 


Field Name Type Set/Clea Reset Description 
r Value 


киш — mem јет || 


path3 trim height [28: 16] RW NA Only be valid when (path3 work with рано, 
path3 work with path2]-2'b10 or 
(path3 work with pathO, 
path3 work with path2]-2'b01; 
input image height for path3 scaler. 


кэе eem [me dw [s | 


path3 trim width [12: 0] RW NA Only be valid when (path3 work with pathO, 
path3 work with path2)22'b10 or 
(path3 work with pathO, 
path3 work with path2]-2'b01; 
input image width for path3 scaler 
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7.4.5.73  path3 5НС YUV REGULATE 0 


path3 input yuv regulate control path3_SRC_YUV_REGUL 


0х000001С8 гед0(0хЕС108000) АТЕ 0 


| " |31 | зо | 29 | 20 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 |16 


path3_src_y_up_th path3_src_y_dn_th 


пе | =: 
ЕСТЕ 


om ooo 
ENEHENENENENKRERERERENES ОС С С ИС 
ПСТ | | па | С | пој» ОЗ | е |» е [2] [0] 


path3_sr 
path3_src_effect_y_th Reserved c_regulat 
e mode 


Ш m |. 
по ере TS TS EST оре о о E 5 Го 


path3 input yuv regulate control гедо 


Field Name Type Set/Clea Reset Description 
Џ маше 
path3_src_y_up_th [31: 24] up threshold for source Y in cut mode. 
path3_src_y_dn_th [23: 16] down threshold for sorce Y in cut mode. 


path3 src effect y t | [15:8] special effect threshold for source Y data. 
h 


me шаю (а НН — — — — — 


path3 src regulate | [1: 0] 00: normal mode, out - in; 

mode 
01: shrink mode, 
out y tmp = 
in y*(217«src y shrink range)/256 + 
src y shrink offset; 
out у = CLIP(out y tmp, src y up th, 
src y dn th); 
out uv tmp = 
in uv*(218«src uv shrink range)/256 + 
src uv shrink offset; 
out uv = CLIP(out uv tmp, src uv up th, 
src uv dn th); 
10: clip mode, 
out y = CLIP(in y, src y up th, 
src y dn th); 
out uv = CLIP(in uv, src uv up th, 
src uv dn th); 
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11: special effect mode, 
Out y = (in_y>=src_effect_y_th) 2 8'hFF : 
8ћо; 


out_uv = src_effect_uv_th; 


path3 input yuv regulate control path3_SRC_YUV_REGUL 
0х000001СС гед1(0х00Е11080) АТЕ 1 


| " 31 | 30 | 29 [28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
| Name | een | 


Reserved path3_src_uv_up_th 


оо | о | 
| з|2|1]|0] 
path3_src_uv_dn_th path3_src_effect_uv_th 


Ly 
аз |o С Jo С О С С ОС О ОС ИС С С С ИС С 


path3 input yuv regulate control гед1 


Field Name Type < Reset Description 
Value 


Bump [RO [Na СЕНЕН 
path3 src uv up th | [23:16] ву |NA от | — for source UV in cut mode. 
path3 src uv dn th | [15:8] down threshold for sorce UV in cut mode. 


path3 src effect uv | [7: 0] special effect threshold for source UV data. 
_th 


7.4.5.75 path3-SRC YUV_REGULATE 2 


path3 input yuv regulate control path3_SRC_YUV_REGUL 
E ida reg2(0x01070107) ATE 2 


| " |з1 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


path3_src_uv_shrink_offse | path3_src_uv_shrink 


RW 


Pew 
ЕНЕНЕНЕЕЖ _ 
(КЕЛІН ЕЗ е ЕЕ ЕҢ ЕЗ ЖЕ Бә ЕЗ ЕЛІ | Ее ЕН 


2 CCEEEIME XE 
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Горе 


ВЕМ со ___ 
KI O OoOO O | о | о | о] о [о] 


path3 input yuv regulate control reg2 


Field Name Type Set/Clea Reset Description 
Џ маше 
ее эз о аһ | _______ 


path3_src_uv_shrink | [24: 20] RW NA 0x10 UV shrink offset value. 
_ Offset 
path3_src_uv_shrink | [19: 16] UV shrink range value. 
range 


[теме [ees [mo [а СЕНЕН р — — — — — 


path3 src y shrink | [8: 4] RW NA 0x10 Y shrink offset value. 
offset 
path3 src y shrink | [3: 0] Y shrink range value. 
range 


7.4.5.76  path3 DES YUV REGULATE 0 


path3 output yuv regulate control path3 DES YUV REGUL 
0x00009104 гей0(0хЕС108000) АТЕ 0 


| " |з1 | зо | 20 [28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


path3 des y up th path3 des y dn th 


RW 


m T] 
"о О О р рр 
С по С | С Е Е ВЕ [2 | 76] 


path3 d 

es regul 

ate mod 
e 


Reserved 


path3 output yuv regulate control regO 


Field Name Type Set/Clea Reset Description 
| маше 


path3 des y up th [31: 24] up threshold for output У in cut mode. 


path3 des y dn th [23: 16] [RW МА [оо | down threshold for ouput Y in cut mode. 


path3 des effect y | [15:8] me Ја Ја | special effect threshold for output Y data. 
th 
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path3_des_regulate_ : RW NA 00: normal mode, out = in; 
mode 


01: shrink mode, 


out y tmp = in y*(217 + 
des y shrink range)/256 + 
des y shrink offset; 


out y = CLIP(out y tmp, des y up th, 
des y dn th); 


out uv tmp = in uv*(218 + 
des uv shrink range)/256 + 
des uv shrink offset; 


out uv = CLIP(out uv tmp, des uv up th, 
des uv dn th); 


10: clip mode, 


out y = CLIP(in y, des y up th, 
des y dn th); 


out uv = CLIP(in uv, des uv up th, 
des uv dn th); 


11: special effect mode, 

Out y = (іп у>=деѕ effect y th) ? 8'hFF : 
ао; 

out uv = des effect uv th; 


7.4.5.77 path3 DES YUV REGULATE 1 


path3 output yuv regulate control path3 DES YUV REGUL 
0х00000108 ге01(0х00Ғ11080) АТЕ 1 


| Bit |31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | zt | 20 | 19 | 18 | 17 | 16 | 
| Мате | Reserved path3 des uv up th 
Type 


ГОО шш = aw 
ЕСІНИЕНЕНЕНЕЛЕНЕЛЕЛЕНЕНЕНЕНЕЕЕЛЕН 
ШІН | |е | | о ә е | е е е e e 


path3 des uv dn th path3 des effect uv th 


aw 
по ере TS Г Гере EST [о [о | 


path3 output yuv regulate control reg1 


Field Name Type Set/Clea Reset Description 
Ц Value 


о ТН ЕЕ Бин 
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path3 des uv up th | [23: 16] up threshold for output UV in cut mode. 
path3 des uv dn th | [15: 8] down threshold for output UV in cut mode. 


path3 des effect uv | [7: 0] special effect threshold for output UV data. 
.th 


7.4.5.78 path3 DES YUV REGULATE 2 


path3 output yuv regulate control path3 DES YUV REGUL 
0x000001DC reg2(0x01070107) ATE 2 


[ese] per е e ee s Je rs E |n 


path3 des uv shrink offs | path3 des uv shrin 
et k range 


e [OP m | ~ 


те o [= [= 


path3 output yuv regulate control reg2 


Field Name Type Set/Clea Reset Description 
r Value 


кэе [eem [m —w | јо 


path3 des uv shrin | [24:20] RW NA 0x10 UV shrink offset value. 
k offset 
path3 des uv shrin | [19:16] RW NA 0х7 UV shrink range value. 
k_range 


[кэме је — w — [s јо 


path3 des y shrink | [8: 4] RW NA 0x10 Y shrink offset value. 
. Offset 
path3 des y shrink | [3: 0] Y shrink range value. 
range 


7.4.5.79 ММО EN 
0х00000200 mmu enable(0x00000012) 


| MMUEN ___ 
| " | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | ve | 17 | 16 | 
| ете == 70 


Reserved 


Reserved 


| Tw» To 
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T Reserved i Reserved 


mmu enable 


Field Name Type шалы Reset Description 
Value 


ол т олан ни 
ЕСИ es v c a 
[тэме [eu [о [а б јо 


mmu vaor bypass | [4] RW NA 0х1 mmu_vaor_bypass_en==1, vaor 

en happened,the system will bypass this 
command, not record the addr and generate 
interrupt. mmu_vaor_bypass_en==0, vaor 
happened,the system will send a default 
addr, record the addr and generate interrupt. 


Due |ы І;: БЕН Oc ООО 
эз | бм и [ 


mmu_cg_en mmu hardware clock gate enable 
1: clock can be disable by hardware 
O:clock cannot be disable by hardwave 


7.4.5.80 ММО UPDATE 


ИЛИ [о [9 ЕЛЕДЕЛ ЕЈ ЕЕЕ [т [ж [л [тв [зт [15] 
C 


Reserved 


w О 
а | 5 
ви | | па | па | п | п о о е | С Е В Е Е Е [о 


V0.3 Spreadtrum Communications, Inc., Confidential and Proprietary 1951 of 2330 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


КЕЗ SPREADTRUM i 5С9853ІЧА Device Specification 


CO | ча 
еј еј чо 
e Eo To Eo Eo ES T] T2 T4 T4 T T4 T9 T T3 T9- 


Update 


Field Name Type iu cds Reset Description 
Value 


mm ewe qe qo 


mmu clr mmu ——— bit0~bit4 for read 
channel,bit5-bit9 for write channel 


7.4.5.81 ММО MIN VPN 


ШІН ЕЛЕЛЕЛЕЛЕДЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 
еј а 


Reserved mmu_min_vpn 


mmu_min_vpn 


ЕСІЕНЕНЕНЕНЕНЕЛЕЛЕЕЕШЕЛЕЛЕНЕНЕЛЕНЕН 


ви ЛЕТ 1з | 12 | (зо [о ЕЗ |7 | 6 | 5 | 4|з|2 | Л 
| Мате | штита 


mmu minimum vpn 


Field Name Type s cas Reset Description 
Value 


El EUN СЕН o БЕШИН 
EC валутата ГЫ ШШЕ сте cR 


7.4.5.82 ММО VPN RANGE 


ви Ги o Do [5s [55 [2 Га [2 [ | » o T [v [15] 
еј Cee ] 


Reserved 


~ 2227 
БІСІЕНЕНЕНЕНЕНЕЕЕНЕНЕНЕЕЕЛЕНЕЛЕНЕНЕН 
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| о| о | га |7 | е|з [а | з|2 | 1 | 0] 


mmu_range_vpn 


VPN max offset range 


Field Name Type каа Reset Description 
Value 


ee С сни сини 
тти гапде урп [15: 0] Ox7fff — offset range of vpn. The vpn offset must 
be in this range, otherwise, out of range 
interrupt will happen 


7.4.5.83 ММО PT ADDR 


mmu pagetable base addr(0x00000000) 
| Bit | 31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16-. 
кз Ц  / оо 


mmu_base_ppn 


aw 
e |o To T9 T2 T4 TET T TS T9 TS T2 T T4 E T9- 


ви че (та [аз [арм [о [ет [е [о 4 [з [211 [о | 
| Мате | 2 Тиват | 


mmu pagetable base addr 


Field Name Type oe Reset Description 
Value 


Em ве [ж Jo 


mmu_base_ppn [20: 0] the ppn of === location base addr in 
DDR, the pagetable must be in aligned with 
4k in DDR 


7.4.5.84 MMU_DEFAULT_PAGE 


ИСТИ EE Ee [25 [25 [а [а dc КУ 
ров пазат | 
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ілер... у n 9 
Reset |o |o | ој о|о|ојојо|ојојо|о|ојо|ојо 
аа иаи иат 


mmu_default_ppn 


aw 
wes Te T9 T2 T4 T4 T T2 TS T4 TS T2 T9 T4 E T9- 


default ppn 


Field Name Type ide ias Reset Description 
Value 


[31:21] == 
mmu_default_ppn [20: 0] the default = address, when mmu 
interrupt happen, this address will be sent 
the corresponding АХ! command channel 


7.4.5.85 MMU_VAOR_ADDR_RD 


MMU_VAOR_ADDR_RD(0x00000000) 
| Bit | зт | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


Reserved mmu_vpn_vaor_rd 
ал ЭШ ШАШ ^"^ .9 
Pese | о | о | о |о|о|о|о|ој|о|ојо|ојо|ојојо] 
| ви |15| 14 | 1з | 12 | [0 | о | ге | у | е | 5 | 4 | з|2 | 1 [0] 


mmu_vpn_vaor_rd 


e |0 TS T9 T4 TS TS ES T2 ES TS T T2 T9 T TS T9- 


MMU VAOR ADDR RD 


Field Name Type асы Reset Description 
Value 


эке eem [e јк Гр" 
ста сти С ЗН ГЕНШЕ СЕТЕ И 


7.4.5.86 ММО VAOR ADDR WR 


KCHEREIEIEIEZEIEIEIEJEIEREIEIEJEZEI 


V0.3 Spreadtrum Communications, Inc., Confidential and Proprietary 1954 of 2330 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


КЕЗ SPREADTRUM | 5С9853ІЧА Device Specification 


еј нше [тшн | 


| ви |15 | 14] 1з | 12 аа | пој [ет [е [е | 4|з|2 [1 [о | 


mmu_vpn_vaor_wr 


еј 907 
ЕЛІЕНЕНЕНЕНЕНЕНЕЛЕНЕНЕЛЕЛЕНЕЛЕЛЕНЕН 


MMU_VAOR_ADDR_WR 


Field Name Type а Reset Description 
Value 


C eae Си 
OE НЕШЕ. „тт 


7.4.5.87 MMU_INV_ADDR_RD 


m [o o p o e [5 [5 T5 7 [2 [9 | » Eo T8 [ 55] 
еј е 


Reserved mmu_vpn_inv_rd 
^"^ ____-<- eS 
LZHSESESESESESESEDSESDSESESERERKERERKEE 
ви |) та | 1з | 12 [атто [о је | 7 је | 5 ја [з 2 | 1 [0] 


mmu_vpn_inv_rd 


me “М ь„ ooo 
ЕЛІЕНЕНЕНЕИНБЕНЕЛЕНЕНЕЛЕЛЕНЕНЕЛЕНЕН 


MMU_INV_ADDR_RD 


Field Name Type асы Reset Description 
Value 


кэме [вит [e СЗ s  — 
ВИ oo cR A 


7.4.5.88 MMU_INV_ADDR_WR 


0x00000224 MMU_INV_ADDR_WR(0x00000000) MMU_INV_ADDR_WR 
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ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕІРДЕЛЕЛЕЛЕЛЕ 
еј вее | тони | 
ef вор 
res | о о о оре О С О С С | ер оо 


mmu_vpn_inv_wr 


еј —_— 
P [o TS T9 T2 T4 T С T2 ES TS T T2 T9 T4 E СО 


ТИ ЛЕ ЗЕ 1з | 12 | "| пој о je [е | 5 [е [з ЕЛЕШЕ 


MMU_INV_ADDR_WR 


Field Name Type BEL 75% Reset Description 
Value 


рее ГЕТЕ 
ет гишини 


7.4.5.89 MMU_UNS ADDR_RD 


ШІНЕЛЕЛЕЛЕЛЕДЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 
эе а 


Reserved mmu vpn uns rd 
[туре но сю 
Резе | о | o ооо оо ооо јо о [о о [оо 
ви | 15 ла | 1з | 12 [атто [о је |7 | е | 5 ја [за | 1 [0] 


mmu vpn uns rd 


еј m 
e [S Te T О T9 T4 T T2 ES TS TS T2 T T4 Теа 


MMU UNS ADDR RD 


Field Name Type ые Reset Description 
Value 


эке eem [e w Гр" 
о = 
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7.4.5.90 MMU_UNS ADDR_WR 


Ten Ги [о] 2» e [5s [55 [2 6 [2 [т | [лә T [т [15] 
еј ме 


Reserved mmu_vpn_uns_wr 


EN - 9 
Reset | о | o | o |o ojo |o opo]o|o]oj|o]o|o[o 
аа еи ааа 


mmu_vpn_uns_wr 


еј ОС GEN 
we Te T9 T2 T4 T4 T T2 ES T4 T T2 T9 T T5 T8. 


MMU UNS ADDR WR 


Field Name Type E Reset Description 
Value 


ena [вит [e БЕН СЗ СИ 
E слати 


7.4.5.91 MMU_MISS_CNT 


Cen [э [so [®[ж[][®]][ [з] [т [ж [1® [в [9 [15] 
ЕСІГІ [mits 


mmu_miss_cnt_wr 
| тле аза о ы. 
|Һее|0|0|0)09|0|0|0|0|0|0|0)0|0)|0)|0)|0. 
| ви | 15] 14 | 1з | 12 | [зо [о [вт [e [ва | з | 2 то. 


mmu_miss_cnt_rd 


ер к — 
к= О [о Го Гере С 5155 


mmu miss statistics 


Field Name Type ыа Reset Description 
Value 


[mmumisscmtw [зп [Ro [м [o | 
ee О LEM 
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7.4.5.92 ММО PT UPDATE QOS 


Cen Ги o [9 o e [5s [25 2 T [2 [7 | » [лә [9 [ [15] 
еј Reb] 


Reserved 


ee е 
| Reset (512193: КЕ ЕСЕ ИШИ И eC J ИЕ 
| ви |15|14 | 13 | 12 | п | пој o Је у [е |5 | 4|з|2 |!| о] 
| Мате | еее | mmu pt ироа qos | 
|у» ЕЙ. / 
| позе | о | о | о | о | ој ој о | о|ојој| ој о| о 


mmu read ddr argos 


Field Name Type з Reset Description 
Value 


С К ы С fo 


7.4.5.93 ММО VERSION 


Cen Ги o [ o [5s [55 [2 [а [2 [т | » о [те [7 [15] 
еј а 


Reserved 
[T О ОО ШО со 
Peset | о | о | о о | о [о [оо [о о [о о [оо [оо 
| ви |15| 14 | 1з | 12 | 1 [0 | о | ге | у | е | 5 | 4 | з|2 | чо | 
[Name | тт | 
| трпе | ед ә | 
| позе | о | о | о јо [о о [о 14 о јо [о јо [о јо [оо | 


MMU_VERSION 


Field Name Type pe Reset Description 
Value 


еме eos [e СЗ СИ 
ке = 
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7.4.5.94 ММО MIN PPN1 


[ oc [rm mini ppriowooeeo00 [| чинење | 
ви Ги o [s o [5s [55 [аз [о [2 [ | » о [| [лт [15] 
еј ышы БЕНЕН 


Reserved 


ЕЕ 
ЕСЛЕЛЕНЕЛЕНЕНЕНЕЛЕНЕНЕЛЕЛЕНЕЛЕЛЕЛЕН 
ШІНЕНЕЛЕЛЕЛЕШЕЛЕЛЕЛЕЛЕЛЕЛЕНЕНЕЛЕНЕН 
Dee med | ин __ 


mmu mini ppn1 


Field Name Type air od Reset Description 
Value 


ЕИ ЕИ ЕНЕ | ое 
стоти а стави PW OL 


7.4.5.95 MMU_PPN_RANGE1 


9 [op s v [5 Ee Tz [9 Do Le [v [6] 
еј 


Reserved 
| те е. 
Rest | о | о | ој ојојојојојојојој ој ојојојо. 
| Bk | 15 |за | 13 | 12 | m [ао [о | г | у | е | г | 4 | з|2|1]|0] 
реј тшше | 


PPN гапде1 


Field Name Type pe Reset Description 
Value 


mm ewe De СЛЕ 


mmu range ррп1 [12: 0] Ox1 fff pn max offset of ppn. The ppn offset must 
be in this range, otherwise, out of range 
interrupt will happen 
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7.4.5.96 MMU_MIN_PPN2 


Г он Г  mmurippenoooo [| чинење | 
Cen Ги o [ [=] or [5s [55 [25 T [2 [ [D [в [ [15] 
C 


Reserved 


| 
ПЕ | О Te С [T2 TT ET ET ETT С 
ШІН ЕЛЕЛЕЛЕЛЕЛЕЛЕНЕЛЕЛЕЛЕЛЕНЕНЕЛЕНЕН 


mmu mini ррп2 


Field Name Type те ЕН Reset Description 
Value 


эке [ees [Ow 
у г ТЕСІГІ? ТЕЛЕН 


7.4.5.97 ММЏ РРМ НАМСЕ2 


I [o op s v [o Bos [e T2 T2 [9 o Le [o [6] 
еј 


Reserved 
| те ____ «__ | 
| Резе | о [о о о [о [о [о [о о оо оо [о о | о. 
| Bt |15|1а тз | 12 | п [mo | 9 | г [7 | e | 5 јаз 2 |o) 


РРМ range2 


Field Name Type а Везе! Description 
Value 


ШЕ Сони сни сини 
mmu_range_ppn2 [12: 0] Ox1 fff pe max offset of ppn. The ppn offset must 
be in this range, otherwise, out of range 
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7.4.5.98 MMU_VPN_PAOR_RD 


_ ви EE Ee [25 [25 [а Ee cd 
ел | а 


Reserved mmu_vpn_paor_rd 


ОЛ ШИ 
Peset o | o | o feo (0 
КЗ ыы И ани 


mmu vpn paor га 


me 2907 
eS TS T9 T2 T4 T E T2 ES TS TS T2 19 TS Ге Ге 


MMU PAOR VPN ADDR RD 


Field Name Type d Reset Description 
Value 


ол ило e он 
шташ їнї ЕЗЕШ чисту T 


7.4.5.9 MMU VPN РАОВ WR 


ICHEREIEIEIEZEIEIJEIEJEIEREIEIEJEAE] 
еј иа 


Reserved mmu_vpn_paor_wr 


ес ___ 
Reset | о | o | о po ој ој ој о|ојо|о|о|ојо|ојо 
ERU 


mmu vpn paor wr 


e [o TS T T2 T4 T TS T2 ES TS T T2 T9 T4 E СО 


MMU PAOR VPN ADDR WR 


Field Name Type Set/Clea Reset Description 
D Value 
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7.4.5.100 MMU_PPN_PAOR_RD 


_ ви [э[[®[ж[г[®[][ж[з]°][ [9 o e [v 6] 
еј 


Reserved 
| те | 4000-21 
| везе | о јо о о [о [о [о [о о оо оо [о [о [о 
| Bk |15|1а | 1з | 12 | п [ло [о [e | Je | 5 5a 53 2 | |o) 


MMU_PAOR_PPN_ADDR_RD 


Field Name Type dide Reset Description 
Value 


meer [SS [ee [ao 
Е en ee РИ Сте 


7.4.5.101 MMU_PPN_PAOR_WR 


EEE » ee [т | » [лә [те [зт [15] 
эе ышы 


Reserved 


m Je | та | па | | | пој» | |" е |» | «|» [2 | [о] 


MMU_PAOR_PPN_ADDR_WR 


нешше [в | Type [Seiten] mese ИНС СЕ 
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о me T 
лл оо 


mmu_ppn_paor_wr [12: 0] во |м јо | pa out of range first PPN 


7.4.5.102 MMU_REG_AU_MANAGE 


Ten Ги [oo [2 [=] or [5s [55 25 [о [2 [т | » o T [зт [15] 
еј Bee БРИЗ 


Reserved 


| Type | 


mmu register authority manage 


Field Name Type ce Reset Description 
Value 


Ems eq p E 


mmu reg auth —— the authority of MMU EN, 
MMU MIN VPN, MMU VPN RANGE, 
MMU MIN PPN, MMU PPN RANGE, 
MMU PT ADDR, MMU DEFAULT PAGE & 
MMU ARQOS CFG.,MMU UPDATE 0: 
unsercure APB can rd&wr those regs, 
1:unsercure APB cannot rd&wr those regs 


7.4.5.103 срр 5рагед 


Cen Ги [oo [®[ж[[ж®]][ [з] ге [т | » [лә [в [лт [15] 
еј are 


cpp spareO 


К NNI 
ЕІЛЕНЕНЕЛЕНЕНЕЛЕЛЕНЕНЕЛЕЛЕНЕНЕЛЕЛЕН 
ШІНЕЛЕЛЕЛЕЛЕШЕЛЕЛЕНЕЛЕЛЕЛЕНЕНЕЛЕНЕН 
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ІСІГІ "и 
ЕЛІЕНЕНЕНЕНЕНЕНЕЛЕНЕНЕЛЕЛЕНЕЛЕЛЕНЕН 


cpp spare registerO 


Field Name Type Set/Clea Reset Description 
d Value 


cpp spareO [31: 0] Rw мМ jo | cpp spare registerO for further usage. 


7.4.5.104 cpp_spare1 


m EEE » | Ee [т | » [лә [тв [лт [15] 
СИЕ 
а | о оо ого рр 
ШІНЕНЛЕЛЕЛЕЛЕШЕЛЕЛЕЛЕЛЕЛЕЛЕНЕНЕЛЕНЕН 


cpp_spare1 


wes Te T9 T2 T T4 T T2 TS T4 TS T2 T9 T4 5 T9- 


cpp spare register1 


Field Name Type Set/Clea Reset Description 
Ц Value 


cpp_spare1 [31:0] ву м јо | cpp spare register’ for further usage. 


7.4.5.105 PathO SCALING COEF TABLE 
The scaling coefficient fixed-point precision is 9-bit, range from [-2.0, 1.9921875] 
PathO COEF table 1: 


PathO Luma horizontal coeffient table: 8x72, ADDR Range: 0х0400 ~ 0x047C 


8 taps, 8 phases and 9bits coefficient 
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Cm [и [о |» |» [и 2 |» | за | |» [и [o] [пе [т [л] 


ЦЈМА_Н 
Reserved COEF_1[ 
0][17:0] 


EE å OoOO иш 
| Резе | | о | [з о ‘о {о [ о (о о (о [ ооо | 
| ви [15 | 14 | 13 | 12 | 11 | ло | 9 | 8 | 7 | в|5 | 4 | зјгјтјој 
| Мате | LUMA НСОЕЕ 1[0][17:0] 

н 

| Резе | о о [о [о {о [о [о [ о јо јо о іо о jo [о {о | 


Pee [seo [25 ав [2r [25 [25 [2 [2 [2 [8 Гоо [ e | v [6] 


LUMA H 
Reserved COEF 1[ 
0][35:18] 


ШОМА HCOEF 1[0][35:18] 


Cm [s [=~ [2 [v [ [5 [5 [2 |» [| » [тв | v [56 | 


LUMA H 
Reserved COEF 1[ 
0][53:36] 


| кезе | || | еј: | ||| e o 
ЖЕЛЕ ВС ЕЕС ПНЕ ССИ ЖАКЕ RT EROR 


LUMA HCOEF 1[0][53:36] 
R/W 
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Cm [и [о |» |» [и |» |» | за [а |» [и [o] [пе [т [л] 


ЦЈМА_Н 
Reserved COEF_1[ 
0][7 1:54] 


fe | вв 


Reset | o | o | о | o | o [o о | o jo [o o |o o [o |o |o] 
| ви [15 | 14 тз | 12 | [| 0 | 9 | 8 | 7 | 6 | 5 | 4 j| 8 [2 |1 [о] 
| Мате | LUMA HCOEF 1[0]71:54] 

R/W 

| Резе | о | о | о |ојојојојојојојојојојојојој 


Рао Chroma horizontal coefficient table: 8x36, ADDR Range: 0х0480 ~ 0x04BC 


4 taps, 8 phases and 9bits coefficient. 


0x0480 Chroma horizontal coefficient 1 [0] (Reset 0х0000 0000) CHROMA COEF, = 


в Газ а eles [Га [see 


CHROMA 
Reserved  HCOEF . 
1[0][17:0] 


~ fOr 


Reset | О ee: о 
(ЕЕС НС ВС ЕЛ ЕЕ Yer ЗЕЕ ВА ЗЕ ЛЕШЕ 


CHROMA HCOEF 1[0][17:0] 


вее | а о о olele leee leee 
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0х0484 Chroma horizontal coefficient 1 [0] (Reset 0х0000 0000) | CHROMA_HCOEF M 


re Teele Га Гә а Га ee а [а [в ele 


CHROMA 
_НСОЕР_ 
1[0][35:18 


Reserved 


CHROMA НСОЕЕ 1[0][35:18] 


Рато Vertical coefficient table: 132x(9+9), ADDR Range: 0x04F0 ~ 0x06FC 


Qbits coefficient 


Taps Scale-ratio Phase-num 
4 [8, 1/2) 8 

4 [1/2, 1/3) 8+1 

6 [1/8, 1/4) 8+1 

8 [1/4, 1/6) 8-1 

12 [1/6, 1/8) 8+1 

16 1/8 8+1 


и Ree | s [8 | v [ | 


Reserved 


ај croma voer [| чаи 
ә [о [э [ [5 [ [5 [в ОС ОС С [в] T T4 СОСО 
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7.4.5.106 Path2 SCALING COEF TABLE 
The scaling coefficient fixed-point precision is 9-bit, range from [-2.0, 1.9921875] 
PATH2 COEF table 1: 


Path2 Luma horizontal coeffient table: 8x72, ADDR Range: 0x0800 ~ 0x087C 


8 taps, 8 phases and 9bits coefficient 


Cm [и Гэга Га а |» s |» | |» [и [o] [пе [эт [л] 


LUMA H 
Reserved COEF 1[ 
0][17:0] 


Peset ШЕН | о | | о о о [о | [о | «|. 
ВЕСТИ i ce ЕЕС ЕСЕ ST ЕЕЗ ЕЕС С ЕИ ВЕ ПВС 


ОМА НСОЕЕ 1[0][17:0] 


везе ОВ ООВ СВ ОС о ОС СО ОС ОС ОС О ОС ОС ОС ОС С 


Fm [sro [2 [2 [27 [25 [25 [2 [2 [2 [8 [99 [19 [ e | v [6] 


LUMA H 
Reserved COEF 1[ 
0][35:18] 


~ fOr 
аве |а а а о о о о оог o 
ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕНЕНЕЛЕЛЕЛЕНЕНЕНЕНЕН 


LUMA HCOEF 1[0][35:18] 
R/W 
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Cm [и [о |» |» [и |» |» | за [а |» [и [3] [пе [эт [л] 


LUMA_H 
Reserved COEF_1[ 


01[53:36] 


~ fOr 
еза а о о о о о о о ee eiee 
ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕНЕНЕЛЕЛЕНЕНЕНЕНЕНЕН 


(ММА НСОЕЕ 1[0][53:36] 
ww 
| Везе | о | о | ојојојојојојојојојојојојојој 


Fm [seo [2 [2 [2 [25 [25 [2 [2 [22 а [29 | [ e [  [ | 


LUMA H 
Reserved COEF 1[ 


0][71:54] 


ОМА HCOEF 1[0][71:54] 


Path2 Chroma horizontal coefficient table: 8x36, ADDR Range: 0х0880 ~ 0x08BC 


4 taps, 8 phases and Qbits coefficient. 
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0x0880 Chroma horizontal coefficient 1 [0] (Reset 0х0000 0000) CHROME НСОЕЕ ui 


KCNERESEJEIESEJEREIEREREREIEIETERES 


CHROMA 
Reserved  HCOEF . 
1[0][17:0] 


CHROMA НСОЕЕ 1[0][17:0] 


0x0884 Chroma horizontal coefficient 1 [0] (Reset 0х0000 0000) ©ЙНОМА_НСОЕР = 


а аэ ә а ә Гаа Гаа Гера Гә ә Герое 


CHROMA 
_НСОЕР_ 
1[0][35:18 
] 


ЕСЛЕЛЕНЕНЕНЕНЕНЕНЕНЕНЕНЕЛЕНЕНЕНЕНЕН 
ШТЕИКЛЕЛЕЛЕЛЕЛЕЛЕЕЕИЕЛЕНЕЛЕНЕНЕЛЕНЕН 


СНВОМА НСОЕЕ 1[0][35:18] 


е | В ОС ОС МС БС С ОС ОС ОС ОС T2 ОС T4 e 


Reserved 


Path2 Vertical coefficient table: 132x(9+9), ADDR Range: ОХОВЕО ~ ОХОАЕС 


Qbits coefficient 


Taps Scale-ratio Phase-num 

4 [8, 1/2) 8 

4 [1/2, 1/3) 8-1 

6 [1/3, 1/4) 8-1 

8 [1/4, 1/6) 8+1 

12 [1/6, 1/8) 8+1 

16 1/8 8+1 
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ЕСЕЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕІ 


Luma VC 
ОЕЕЈОТ 


Reserved 


к= [о [Г [= о [9 [9 [9 ере ОС [* ОСИ T$ С [5 | 5 
ШІИЕКЛЕЛЕСЛЕЛЕЛЕЛЕНЕНЕЛЕНЕНЕНЕНЕНЕНЕН 
тан | ана | VO 
Preset | To е о Ге С ОС ОС ОС ОС ОС С 


7.4.5.107 Path3 SCALING COEF TABLE 
The scaling coefficient fixed-point precision is 9-bit, range from [-2.0, 1.9921875] 
РАТНЗ COEF table 1: 


Path3 Luma horizontal coeffient table: 8x72, ADDR Range: 0х0С00 ~ 0x0C7C 


8 taps, 8 phases and 9bits coefficient 


Lm [sr [2 [2 [2r [29 [29 | [25 [2 [= [ж | » [e | v [16] 


Reserved 


ОМА HCOEF 1[0][17:0] 
R/W 
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ЕСЕЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕНЕЛЕЛЕЛЕЛЕІ 


LUMA_H 
Reserved COEF_1[ 
0][35:18] 


fe [EEUU m 
LES ЕШШ И И И И ЕКИ И И 9» 1o г | 
| Bk [15 |14 | 13 | 12 | 11 | 0 | 9 | 8 | 7 | в|5 | 4 | зјгјтјој 
| Мате | LUMA НСОЕЕ 1[0]35:18] 

н 

| Резе | о | о [о [о {о [о [о [ о јо јо о о |o jojo {о | 


Fm [sro [2s ав [2 [2 [25 [2 [2 Гаа Гоо [ e [ v [ | 


LUMA H 
Reserved COEF 1[ 
0][53:36] 


ШОМА HCOEF 1[0][53:36] 


Cm [s T9] [2 [o [ [5 [5 [2 м [2 | » [тв | v [6 


LUMA H 
Reserved COEF 1[ 
0][71:54] 


[Reset | o | о | о | о о јо о|о|о|ојо ојо|ојојо 
ПЕС ЕЕС В АЗ ВЕ И Е ЕС ЕН ЕЕ ВЕ И 


ОМА HCOEF 1[0][71:54] 
R/W 


Path3 Chroma horizontal coefficient table: 8x36, ADDR Range: 0x0C80 ~ охосвс 


V0.3 Spreadtrum Communications, Inc., Confidential and Proprietary 1972 of 2330 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


(СЗ SPREADTRUM | 5С9853ІЧА Device Specification 


4 taps, 8 phases апа 9bits coefficient. 


0x0C80 Chroma horizontal coefficient 1 [0] (Reset 0х0000 0000) ЕННОМАСНЕОЕК 2 


а аэ а Гаа Гаа Гаара Гаа еерее 


CHROMA 
Reserved  HCOEF . 
1[0][17:0] 


LEN ұұ,/// мси 
| Резе | о | о | о | о | ојојо ој ојо|о о ојој|ојо! 
| Bk [15 |14 | 13 | 12 | 11 | 16 | 8 | 8 | 7 | в|5 | 4 J| 8 [2 ^ 1 [о] 
| Мате | СНВОМА НСОЕЕ 1[0][17:0] 

m 

| Резе | о | о | о | ој ојојојојојојојојојојојој 


0x0C84 Chroma horizontal coefficient 1 [0] (Reset 0х0000 0000) CHROMASHOUER "E 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕІ 


CHROMA 
_HCOEF_ 
1[0][35:18 


Reserved 


CHROMA НСОЕЕ 1[0][35:18] 
R/W 


Path3 Vertical coefficient table: 132x(9+9), ADDR Range: ОХОСЕО ~ ОХОЕЕС 


9bits coefficient 


Taps Scale-ratio Phase-num 

4 [8, 1/2) 8 

4 [1/2, 1/3) 8+1 

6 [1/3, 1/4) 8+1 

8 [1/4, 1/6) 8+1 

12 [1/6, 1/8) 8+1 

16 1/8 8+1 
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OxOCFO Vertical coefficient (Reset 0х0000 0000) VCOEF 1[0] 


| Bw [sr ioo | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 |19 | 10 | 17 |16. 


Luma VC 
ОЕЕЈОТ 


в [OR 


Reserved 


Peset В В ПЕ СВ ees о о рој ој Го о 
Ж ЕЛЕ ЕЗ ЕЛ ЕИ ЕС СЗ СЗ ЗЕ СИ 


Luma VCOEF[0] Сита  VCOEF[0] 
ww 


mw Aw V | 
| В В С С ОС ОС ОС ОС ОС ОС T2 ОС T2 T5 To С 


7.4.6 Application Notes 


7.5 DPU 
7.5.1 Overview 


The display processing unit (DPU) is used to fetch multi-layer data from external memory, composite 
them, and output with DPI/eDPI interface on display panel or write back to external memory. The detail 
design information is presented below. 


7.5.2 Features 

Support up to 7 layer (include a background layer) composition; 
Support up to FHD(1920X1080); 

Support AFBC data in each layer; 

Support RGB/YUV(2-plane) data in each layer; 

Support security accessing on top layer and write back; 
Support write back with/without AFBC to DRAM; 

Support dynamic ARQoS апа AWQoS; 

Support dithering, RGB888->RGB666/RGB888->RGB565; 
Support 16/18/24bits DPI output; 

Support 16/18/24bits eDPI output; 

Support TE function on eDPI output; 

128bits AXI 3.0 Master; 

32bits APB 4.0 Slave; 


VON ON ON му NON NON ON V 
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7.5.3 Function Description 
The DPU block diagram is shown in below. 
DPU FBC hBuf FBC oBuf FBC iBuf 
64x128bits 2x 65x128bits 2x 64x96bits 
WEE. du Pixel Buf 
Ка | г 8х 
шы 1024x192bits У 
Cache Buf iBuf о 
utput 
64x128bits 4x 64x128bits. 
У DPI Ctrl 
АХ! Buf 
UI Bus а соо Ly! YUV2RGB | Blending Dithering А DPI/eDPI 
ЏЕ 
Fetch ayer Blend м СЕ 
cl Lay 
CMD © Parser > CMD 
APB Bus 1 
<» Regs Ctrl 
DPI Clock Domain DPU Clock Domain 
Figure 7-33 DPU Block Diagram 
7.5.3.1 Data Path 
The DPU supports display output and write back to DDR memory. 
FBC hBuf FBC oBuf FBC iBuf 
64x128bits 2x 65x128bits 2x 64x96bits 
Е және| | mS Pixel Buf 
it КА F| 8x 
wee ono Ќе = 1924Х192019 У 
E Cache Buf iBuf де hs M 
A 64x128bits 4x 64x128bits d | uput — - БЕРЕН =e 
ye 
У DPI Ctrl 
АХ! Bus Аж | АХВА ње 7 п || 
* — — Master 64x128bits Fetch —»| YUV2RGB-+—} Blending Dithering A |DPI/eDPI „ 
aa | ЏЕ 
Fetch. | Layer - кезш ` PRELE 
I. E: Lay = 
EN CMD © Parser >| CMD 
- + “и > WriteBack Path 
n *» > Display Path 
Figure 7-34 DPU Data Path 
7.5.3.2 Data Fetch 
// To be Descript 
7.5.3.3 YUV2RGB 
The blending only support RGB888 data format, so the YUV image data must be conversed to RGB888 
before blend. Before the YUV changed to RGB, YUV can be adjusted for special application, the 
adjustment as below, 
Y_tmp = (У - 128) * y_contrast / 256 + 128 + y_brightness; 
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Y’ = CLIP(Y_tmp, 255, 0); 
U_tmp = (U - 128) * u_saturation / 256 + u_offset; 
U’ = CLIP(U_tmp, 255, 0); 
V_tmp = (V - 128) * v_saturation / 256 + v_offset; 
V’ = CLIP(V tmp, 255, 0); 


After this, the Y'U'V' will be changed to RGB, this conversion uses the variable coefficient matrix 
calculation, the calculation formula as below. 


[R] [c00 с01 с02]ГУ'| [cosa] 


|G |- [cto cll АЕК 


[в | |с20 са с22||у'| [e23] 

The constant coefficient for BT601 full range format is below: 
[R] [1 0 359 7256. ][Y'] T 1 

КЕН - 88 / 256 -183 /256 || u| + 136 | 

|B| |1 454 /256 0 [iv e |-227 | 


The constant coefficient for BT601 narrow range format is below: 


— 180 


[R] [298 /256 0 409/256 (Ги [-223] 
|G | = | 298 / 256 — 100 /256 - 208 /256 ||| «| 136 | 
|В| [298 /256 516 /256 0 liv] |- 27 | 


As above formula, the input data is YUV444, so the fetched data must be up-sampled to YUV444 
before converse. 


When the input is YUV422, we need up-sample UV in horizontal. 


YUV422 YUV444 
E E OE dol. | BHENBEREN ....... 
ENS Eò | ППППППП ....... 
и и = ни n... | POMPEO ....... 
pj Original UV pixel Interpolated/duplicated UV pixel 


Figure 7-35 YUV422 to YUV444 Conversion 


When the input is YUV420, we need up-sample UV in horizontal, and duplicate UV in vertical. 


YUV420 YUV444 
ЕЕ... S sn Зр 
ee _______ 
E E ON dg... аны кеткен 
[] Original UV pixel Interpolated/duplicated UV pixel 


Figure 7-36 YUV420 to YUV444 Conversion 
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7.5.3.4 


V0.3 


Data Format 
The DPU supports YUV or RGB source data, the data format is listed in below, 


Format Code Data Mapping 


YUV422 0000 


Y Plane UV Plane 
31 24 16 8 0 31 24 16 8 0 
Vs) || МЕ | wed | чо v2 | U2 | мо | Џо 
ҮТ | Уб | Y5 | YA V6 | 06 | V4 | U4 
YUV420 0001 
(NV12) UV Plane 
Y Plane 
31 24 16 8 0 31 24 16 8 0 
ма) || NA | NA | зо v2 | U2 | мо | UO 
Y7 | Уб | У5 | У4 V6 | 06 | V4 | U4 
АВОВ888 |0010 "UEM WS 
AO | RO | GO | BO 
АЛ | R1 | 61 | B1 


RGBS65 | 0011 з1 28 2 16 12 5 0 
R1 | G1 | ви | во | со | во 


КЗ | G3 | ВЗ | R2 | G2 | B2 


AFBC 0100 Top 16x8 Block 


4х4 4х4 4х4 4х4 


ARGEO 

ARGBI 

ARGBZ 

4x4 4x4 4x4 4x4 АВСВЗ 
0 T 6 


13 12 14 10 
Bottom 16x8 Block 


| ЕВС 0101 ARGB | аков | _____ ARGB 
| 15 

Қ mea а. ARGB 

(support in де 16x4 Block is 
future) шо S = 

TE ________ ARGB 
48 СО 


The DPU supports many kinds of data format transform, in order to implement multi-layers blending, 
each layer data will be transformed to RGB888 format, these transform are shown in below. 
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ум |—) YUV2RGB 


RGB666 mE" 


RGB565 Г Extend Ед  RGB888 


RGB555 Е 4 


RGB888 


Figure 7-37 Intermediate Data Transform 


There are 2 extend modes to transform 5bits or 6bits data to 8bits, 
Padding with MSbs: 
D[7:0] = (D[4:0], D[4:2]}; D[7:0] = {D[5:0], 0[5:4]); 


Padding with Os: 
D[7:0] = {D[4:0], 3’b0}; D[7:0] = (D[5:0], 250); 


7.5.3.5 Blending 


The module supports 2 blending modes, if LO is bottom layer, L1 is up layer with alpha A1, and the 
blending result is |, one is: |. = (L1*A1 + L0*(256-A1))/256, and another is: |. = L1 + (L0*(256-A1))/256. 


The alpha selection is below, 


if(L1 == color_key) /Aransparent 
A120; 
else if(1 == alpha sel) /Лауег alpha 
А1 = layer alpha; 
else //pixel alpha 
A1 = pixel alpha; 


L = (Е1*А1 + L0*(256-A1))/256 


This blending calculation is below, (only use a multiply) 


if(A1 == 255) 
=; 

else if(A1 == 0) 
L = LO; 

else 


L = (L1 - L0)*A1/256 + LO; 


L = L1 + (LO*(256-A1))/256 


This blending calculation is below, 


V0.3 Spreadtrum Communications, Inc., Confidential and Proprietary 1978 of 2330 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


КЕЗ SPREADTRUM | 5С9853ІЧА Device Specification 


КАТ == 255) 
=; 

else if(A1 == 0) 
L = Ш; 

else 


L = L1 + L0*(256-A1/256); 
// To be Descript 


7.5.8.6 Writeback 
// To be Descript 


7.5.3.7 DPI Interface 


In normal operation, DISPC should continuously provide complete frames of image data at a sufficient 
frame rate to avoid flicker or other visible artifacts. 

The display image is comprised of a rectangular array of pixels. The frame is transmitted from the 
DISPC to a display device as a sequence of pixels. With each horizontal line of the image data sent as 
a group of consecutive pixels. 

Each pixel value (16-, 18-, or 24-bit data) is transferred from the DISPC to the display device during one 
pixel period. The rising edge of PCLK is used by the display device to capture pixel data. Since PCLK 
runs continuously, control signal DE is required to indicate when valid pixel data is being transmitted on 
the pixel data signals. 


HSYNC HBP! HACTIVE 
р 


VACTIVE+HACTIVE: data transfer 


DE = 1 


Display Area 


Figure 7-38 DPI General Timing 
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VSYNG = | — Display Area | 
«we ТЇШЇЇ Т RAUM НЕ 1ЛЛЛЛЛАЛЛЈ 
DE UL. E ULLUTL...... ШІ 


как ПЕПЕЛА ИРИНЕ 


‘HBP. | НЕР 


=] 


UUI 


——— € 


DB23:0) 1 Invalid ој) 5 S LL LL. (п) та O 


Figure 7-39 DPI Timing 


7.5.3.8 eDPI Interface 


The eDPI I/F is an enhances DPI I/F from Synopsys that supports sending the DCS memory write 
commands. It supports tearing effect, but DSI host cannot generated the tearing effect automatically, it 
always is trigged by ‘set_tear_on’ command. The eDPI supports halt function, it indicates the DSI host 
needs DISPC to wait it. The interface define is shown in below. 


dpipclk | | | | 


edpiwms | 


dpidataen | 


edpihalt 


dpipixdata ро | D1 рг | D3 | ра | D5 | 06 | рт D8 D9 D10 | D11 


Figure 7-40 eDPI Interface 


7.5.4 Control Register 
Base address: DPU_BASE_ADDR 


0x0000 DPU_VERSION DPU Version 


0x0004 DPU_CTRL DPU Config 


V0.3 Spreadtrum Communications, Inc., Confidential and Proprietary 1980 of 2330 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


КРВ SPREADTRUM | 5С9853ІЧА Device Specification 


V0.3 Spreadtrum Communications, Inc., Confidential and Proprietary 1981 of 2330 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


КРВ SPREADTRUM | 5С9853ІЧА Device Specification 


V0.3 Spreadtrum Communications, Inc., Confidential and Proprietary 1982 of 2330 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


КРВ SPREADTRUM | 5С9853ІЧА Device Specification 


V0.3 Spreadtrum Communications, Inc., Confidential and Proprietary 1983 of 2330 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


КРВ SPREADTRUM | 5С9853ІЧА Device Specification 


V0.3 Spreadtrum Communications, Inc., Confidential and Proprietary 1984 of 2330 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


КРВ SPREADTRUM | 5С9853ІЧА Device Specification 


V0.3 Spreadtrum Communications, Inc., Confidential and Proprietary 1985 of 2330 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


КРВ SPREADTRUM | ОС9853 НА Device Specification 


0x0944 S_MMU_MIN_PPN2 Shadow of MMU_MIN_PPN2 
0x0948 S_MMU_PPN_RANGE2 Shadow of MMU_PPN_RANGE2 


7.5.4.1 DPU_VERSION 


ШІН ЕЛЕЛЕЛЕЛЕДЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 
C 


reserved 
| те | |] |. .. . | 
preset | о | о o | о|о|о| ој о|ојојојојојојојо. 
| Bi | 15 | 1а | 13 | 12 | 1 [009 | ге | у [6]|5|4|3]|2|1]|0 
[Name | VERSION o úO 
| туре | во «о 0 
[Ree | о | о jojo o[ojoj|tjo[ojojojojo[ojo 


DPU VERSION 


Field Name Type Reset Description 
Value 
mus m [m mew —— — — — — — 
VERSION [15:0] |RO |. |0%100 | DPU module version. 


7.5.4.2 ОРО CTRL 


сее Ca јатие Геј 


T 
reserved M 
О 
ОЕ 


| туре | " 


E ———H 
ЕСІН EGER EI RES РИС и аға ЧЕЛ ЯЕЛЕЗЕНЕЕ 


RE 
i oP oP oP 
H Б 
reserved = 
О F ST | Ri RU 
DE 
M 
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m ЛЕ 
ype “КЁ ІІ 


DPU_CTRL 


Field Name Type Reset Description 
Value 


СИ СИ СИ foo СООО 


EXT_MODE [16] The mode RGB555, RGB565 or RGB666 extend to 
RGB888, 
0: use MSBs; 
1: use Os; 


нет The clock gating module of fetch related module 


0: the clock always on; 
BUSY_MODE [7] 


1: the clock auto gating, when rf start fetching, clock is 
enable, and after blending operation is done, the clock is 
DITHER_EN 
REG_UPDATE [ 5] 


stop. 


The mode of output busy 
0: always busy; 
1: auto busy. 


Dithering enable 
0: disable; 
1: enable. 


Shadow registers update 


Write 1911 to update current registers to shadow 
registers. 


DE 


| 


АШ) 
“| 
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0: update with SW and VSYNC; 
1: update only with SW. 


DPU run mode 


0: always run mode, it can be for RAMless or non: 
RAMless device; 


1: single run mode, it may be for non: RAMless device. 


DPU ИЕ selection 
0: DPI I/F; 

1: eDPI I/F; 

others are reserved. 


DPU stop 


Write '1' to stop DPU, It is only used in always run mode 
for stop refreshing. 


Aww 
REG_UPDATE_MO 2" ы Shadow registers update mode 
ШЕШ 
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DPU_RUN WC 0x0 DPU start 
Write '1' to start DPU. 


7.5.4.8 | PANEL SIZE 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕІ 
вава 


Туре 


ШІН ЕЛЕПЕЛЕЛЕЛЕЛЕНЕЛЕЛЕЛЕЛЕНЕНЕЛЕНЕН 


PANEL_SIZE 


ee ee 
Value 

тее таа је фм | 

ош [mem [mo ре eme O — 


7.5.4.4 PANEL RSTN 


_ ви [o [o [5 [25 [77 |» |» [а [9 [2 [7 |» о [в [ [| 
еј ов 


reserved 


- reserved 


„ваг 
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PANEL_RSTN 


Field Name Type Reset Description 
Value 


PANEL_RSTN === device reset 
0: reset device; 
1: release device. 
7.5.4.5 DPU_SECURE 


DPU Secure Setting (0x00000000) 
| Bit |31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 
Мате | в ________- 


reserved 


cu 
reserved i 


| ы ја 


DPU_SECURE 


Field Name Type Reset Description 
Value 


SECURE_EN ты е ке EA EU EIE DPU secure enable, active high. Secure accessing only. 


7.5.4.6 ОРО 005 


ЕЕЕ [2 [5 [з] [гт | 5 [ [тв [зт [15. 
СС ОО 
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"ниме [эноо ноя [ анасе тон ооз нен | ARGOS LGW — 
ww] m | w | w f y 
rese |o [o [o о Го o о ec e e [© | 


DPU_QOS 


Field Name Type Reset Description 
Value 


ema fea [so — [oo mew | 


ARQOS MUL [18:16] RW 0x0 The multiple of layer data. If the data fetch clock cycle 
number is larger than the value of data number of the 
layer multiplying this multiple the АВ. QOS will be set to 
AR QOS MAX 
000: the multiple is 2 
001: the multiple is 3 
010: the multiple is 4 
011:the multiple is 5 
100: the multiple is 6 
other: reserved 


7.5.4.7 | BG COLOR 


Ten [o [so] [0 [2 [25 2 [аз [2 [т | 9 о [| [зт [15] 
еј тыш | во _ 


BG COLOR 


LETS] CERTE В ЕА RESTE AI АЕ Л И ee 


BG COLOR 


ЕГЕ 
Preset Го Го ЕНЕЛЕНЕЛЕЕЕНЕЛЕНЕЛЕНЕН 


BG_COLOR 
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Field Name Type Reset Description 
Value 


up [|n foo оа 
BG COLOR [23: 0] Background color 


7.5.4.8  LAYO BASE ADDRO 


Сэ o [9o [29 2 [27 [29 25 [2s [22 2 [т [ж [ә e [ [ 
ГИС ооа 
вези | о С С С ОС отоор 
ИВЕКО САС 

лова | 


LAYO BASE ADDRO 


к= | о [5 


LAYO_BASE_ADDRO 


Field Name Type Reset Description 
Value 
LAYO BASE ADDR | [31:0] RW 0х0 RGB data base address when RGB source; 
0 Y data base address when YUV source; 
7.5.4.9  LAYO BASE ADDR1 


Cen [o [о [9 o [ [2s [25 [25 [а [2 [т | » [лә [| [7 [15] 
еј ветно 


LAYO BASE ADDR1 


ШЕ ЕСЕН ВЕСТ РА ОЕ E ЕСЕЈ ЕД Ee 
| Мате [мА | 


LAYO BASE ADDR1 


е |1 lo ]ololo lololo lele] leee 


LAYO BASE ADDR1 
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Field Name Type Reset Description 
Value 


LAYO BASE ADDR | [31: 0] UV data base address when 2-plane YUV source; 
1 


7.5410 LAYO_CTRL 
0х00000030 Гауего Config (0x00000000) LAYO_CTRL 


БЕС Е Е Е ЕЕ ЕЕ Е ЕЕ ТИИ 


и reserved 


| Type | 


Lo RH 
ESSI а Е РИМ Е ЕС ВЕ ПС ЕС Е 


LAYO S 
S Ш 


3 
мјмјмј м 
Нн кл 


LAYO_CTRL 


Field Name Type Reset Description 
Value 


ыма fen [wo је mew | 


LAYO BLEND MOD | [16] RW 0x0 layer blending mode, 
E 0: normal mode: (L=(1-A1)*LO + A1*L1) 
1: pre-mult mode: (L=(1-A1)*LO + L1) 


LAYO RBUV SWIT | [15] RW 0x0 R/B order switch for RGB data ,U/V order switch for YUV 
CH data 

0: DONOT switch; 

1: exchange R and B/ U and V. 
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LAYO ENDIAN MO | [14] RW 0x0 afbc module endian mode, 
DE 0: little endian(B15,B14j-BO] 
1: big endian{B0,B1,B2j-B15}. 


Dee meg [no ре emm Т” 


LAYO SWITCH RW 0x0 data byte order in a 32bits word, if the source is (BO, B1, 

B2, ВЗ), then it mapped to: 

0: (BO, B1, B2, B3}; 

1: (BO, B1, B2, B3) ? (B3, B2, B1, BO}; 

2: (BO, B1, B2, ВЗ) 2 (B2, ВЗ, BO, B1]; 

3: (BO, B1, B2, B3) ? (B1, BO, B3, B2]. 
LAYO FORMAT [ 7: 4] RW 0x0 layer data format, it supports following ones: 

0000: YUV422; 

0001: YUV420; 

0010: ARGB8888; 

0011: RGB565; 

0100: AFBC; 

Others are invalid. 


LAYO PALLETE EN Layer pallete enable, active high. 
LAYO ALPHA SEL [ 2] RW 0x0 layer alpha selection 
0: pixel alpha; 
1: block alpha; 
LAYO CK EN [ 1] RW 0x0 layer color key enable, 
0: disable; 
1: enable. 
LAYO_EN RW 0х0 layer enable 
0: disable; 
1: enable. 


7.5.4.11 1АҮО SIZE 
0x00000034 Гауего Size (0x00000000) LAYO SIZE 


| LAYOSEE ___ 
| " |з1 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
ы лозу | 


reserved LAYO_SIZE_Y 


ШИ ЕЛЕПЕЛЕЛЕЛЕЛЕНЕЛЕЛЕЛЕЛЕНЕНЕНЕНЕН 
O и ере Гере 


LAYO_SIZE 
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Field Name Type Reset Description 
Value 


шы qmm e fo је 


LAYO_SIZE_Y [27:16] layer vertical size, it is based on the top left point of work 
plane, it is pixel unit. 


| еземед | ОЕ ГЕНИ оти Гео |rseved | 


LAYO: €— X [11: 0] layer horizontal size, it is based on the top left point of 
work plane, it is pixel unit. 


7.5.4.12  LAYO PITCH 


Li [s 925 [2 [2 [25 [25 [23 [з] [гт | 9 [ [e | v [ 15. 


reserved 


Type 


Pea eee 
| Reset | НЕСЕ ИЕ ИЕ И А ИЕН ИЕ ЕИ И 
Ой ЕЕЕ НЕ Л И ЛЕ ЕЕС ЕЕ 8 


reserved LAYO PITCH 


LAYO_PITCH 


Field Name Type Reset Description 
Value 
га [e [oo ја 
LAYO PITCH [11:0] layer pitch, it is pixel unit. 


7.5.4.13 LAYO_POS 


Ten Ja [9o [3 [29 [77 2 T5 [4 [5 [2 [т [9 [9 6 | v6] 
Ly [POY 


reserved LAYO POS Y 


IBI ЕСИЕГИВЕЛ ECRIRE a Е Е С И ES ЕЛЕЕ 


ЕГЕ 
те | o (| ОИ 
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LAYO_POS 


Field Name Type Reset Description 
Value 


ena [mum [no [oo [mew — — — — — — — — 


LAYO POS Y [27:16] RW layer vertical start position, it is based on the top left 
point of work plane, it is pixel unit. 


Dee uem [no ре emm —— 


LAYO POS X [11:0] RW 0x0 Image layer horizontal start position, it is based on the 
top left point of work plane, it is pixel unit. 


7.5.4.14 LAYO ALPHA 


Cen [o [so [9 |» o [s [25 [аз [2 [т [ж | о [| [ v [15] 
еј RI 


reserved 


Type 


EE EEE | 
Peset | ШЕ Б КЕШ ЕС ЕСЕН ИШЕ ИШ ЕИ ИНИ 
МЕСТИ ЕСИЕТИ ВЕ ЕСЛЕСИВСИ А ЕВС ЕЕ К КИИ 


reserved LAYO_ALPHA 


[төте 
Ете а 
ЕСЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕНЕНЕЛЕНЕНЕЛЕЛЕН 


LAYO_ALPHA 


Field Name Type Reset Description 
Value 
ва [e [oo [weed 
LAYO ALPHA [7:0] layer alpha. 


7.5.4.15 LAYO CK 


EINEREIEIEIESEIEIESEIEIEREIEIETEAES 
ІП OC 


reserved LAYO_CK 


we OCS 
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пеге: | о | о | о | ој ој ој ој о| о| ој ој ој ој ојојо. 
ДС RE И АИ RES И 8 


LAYO CK 


ЕЛЕЛЕНЕНЕНЕНЕЛЕЛЕНЕНЕЛЕЛЕНЕНЕЛЕНЕН 


LAYO_CK 


Field Name Type Reset Description 
Value 
э [no [oo |ә” 
LAYO_CK [23: 0] color-key RGB value. 


7.5.4.16 LAYO PALLETE 


er o [9o [25 [25 [27 [29 [25 [2s [2 [2 [т [ж [ә e [ [18] 
ЕГИ o |] — ЕИ 
вези | T9 9 T9 [9 [9 ]9 [9| о [* [5 [5 [9 T9 [5 С 
ИЕ СОСТОЕЛ e a 

ГО каратето | 


LAYO РАЦЕТЕ RGB 


е | lololo lololo lele ee eee 


LAYO_PALLETE 


Field Name Type Reset Description 
Value 


еме [mus [mo [oo је 


LAYO РАЦЕТЕ R | [23:0] layer pallete RGB. 
GB 


7.5.4.17  LAYO CROP START 


Lm [a [9o [2 [25 [77 [2 [25 [4 [5 [2 5 [ ele] v [в 
Гете | mew: јодот | 
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ore исмева ОИ 
еј o o е 
resa о о о |e] 


LAYO_CROP_START 


Field Name Type Reset Description 
Value 


к CROP_STAR | [27:16] B а vertical start position for cropped layer source data, it is 
pixel unit. 


LAYO_CROP_STAR m 0] — start position for cropped layer source data, it 
TX is pixel unit. 


7.5.4.18 LAY1 BASE ADDRO 


Cen [э [9o [3 [2s [7 25 [25 [4 [5 [2 5 [ o 6 [17 [| 


LAY1 BASE ADDRO 
ер NN 
ае о о о ооо огоо ооо го[о 
Pen | пе | та |а | аә ә | е е а ае [9 
еј тзлш» CS 


LAY1_BASE_ADDRO 


sa| о elelee eee 


LAY1 BASE ADDRO 


Field Name Type Reset Description 
Value 


LAY1 BASE ADDR | [31:0] RGB data base address when RGB source; 
0 
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7.5.419 LAY1_BASE_ADDR1 


Cen Ги 9o [2 » [ [2s [25 25 75 [2 [т | » [лә [тв [зт [15] 


| туре | м0. 
15: ИА Е Е ee 


LAY1_BASE_ADDR1 


LAY1_BASE_ADDR1 


ае | о lololo lole] 


LAY1_BASE_ADDR1 


Field Name Type Reset Description 
Value 
LAY1 BASE ADDR | [31: 0] UV data base address when 2-plane YUV source; 
1 


7.5.4.20 LAY1 CTRL 


œ ааа le а Та Тя e 


: OOOO reserved 


| туре | 


LAY1 S A 
i a 


CC 
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LAY1_CTRL 


Field Name Type Reset Description 
Value 


ые [eem [mo [oo је 


LAY1_BLEND_MOD | [16] RW 0х0 layer blending mode, 
Е 0: normal mode: (L=(1-A1)*LO + A1*L1) 
1: pre-mult mode: (L=(1-A1)*LO + L1) 
LAY1 RBUV SWIT | [15] RW 0x0 R/B order switch for RGB data ,U/V order switch for YUV 
CH data 
0: DONOT switch; 
1: exchange R and B/ U and V. 


LAY1 ENDIAN MO | [14] Ме је | LAY1 ENDIAN. MODE 
DE 


| еземед | [13:10] [Ro оо fresewed __________| |reseved | 
LAY1_SWITCH онан data byte order іп а 32bits word. 


LAY1_FORMAT [ 7: 4] layer data format, it supports following ones: 
0000: YUV422; 
0001: YUV420; 
0010: ARGB8888; 
0011: RGB565; 
0100: AFBC; 
Others are invalid. 


| LAY1_PALLETE_EN | ч ANC Layer pallete enable, active high. 


LAT PASTE. EN [ 2] layer alpha selection 
0: pixel alpha; 
1: block alpha; 
LAY1_CK_EN [ 1] RW 0х0 layer color key enable, 
0: disable; 
1: enable. 
LAY1_EN RW 0x0 layer enable 
0: disable; 
1: enable. 


7.5.4.21  LAY1 SIZE 
0x00000064 Layer1 Size (0x00000000) LAY1 SIZE 


| Bit_| 31 | 30 | 20 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
| Name | PASE | 


reserved LAY1 SIZE Y 
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еј вој е 
resa о о о lele] eee 


LAY1_SIZE 


Field Name Type Reset Description 
Value 


LAY1_SIZE_Y [27:16] €—— size, it is based on the top left point of work 
cuum ES itis pixel unit. 


LAY1 SIZE X m 0] (———— horizontal size, it is based on the top left point of 
work plane, it is pixel unit. 


7.5.4.22 LAY1 PITCH 


E [э [9o [3 [25 7 29 25 [7 [5 [2 [5 [ [з [6 | v [| 
ер 


reserved 
Іле) | 
ШИЕ ИСТИНИ ИШ ЕЕ ИЕ И ЕИ ВИ ШЕН ЕЕ И 
| Bi |15 ла (1з то 11и тоо је [7 је [е ја {з 2 {то 
маен 


LAY1_PITCH 


Field Name Type Reset Description 
Value 


su [e e [wena 
LAY1 PITCH [11:0] layer pitch, it is pixel unit. 
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7.5.4.23 LAY1 POS 


Cen Ги 9o [2 |» 2 [s [25 [2 5 [2 [т | 9] [ле [зт [15] 
ЕГЕ [Cosy O 


reserved LAY1 POS Y 


LAY1 POS 


Field Name Type Reset Description 
Value 
Gr |o [oo ње — | 
LAY1 POS Y [27:16] RW 0x0 layer vertical start position, it is based on the top left 
point of work plane, it is pixel unit. 
пй [mo ре  |mew 7 


LAY1 POS X [11:0] RW 0x0 layer horizontal start position, itis based on the top left 
point of work plane, it is pixel unit. 


7.5.4.24 LAY1 ALPHA 


Cen [o [о [9 [=] or [s [25 [аз [2 [т | » [тә [| [ [5 
еј нв 


reserved 


еј овј АЊА _ 
еј | но 
ЕГЛЕЛЕШЕЛЕНЕЛЕЗЕЛЕЛЕНЕЛЕНЕНЕНЕЛЕНЕН 


LAY1 ALPHA 
Field Name Type Reset Description 
Value 
Spreadtrum Communications, Inc., Confidential and Proprietary 2001 of 2330 
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Гееме [ees [о [oo је 


7.5.4.25 LAY1 CK 


ICHEREIEIEIEZEIEIEIEJEIEREIEIEIEZKE] 
ТІГІ | ас 


LAY1_CK 


LAY1 CK 
к= | о [5 


LAY1_CK 


Field Name Type Reset Description 
Value 
юш [Ro foo wem _ 
LAY1 CK [23: 0] color-key RGB value. 


ЕСЕ EE RC IER ЕЕЕ E 
те лык | M | 


7.5.4.26 LAY1 PALLETE 


_ ви [o [o [5 [95 7 |» |» [а [ [4 7 |» L6 [ [| 
попе | 


СТЕ RE ЕСЛЕХИЕТА ЕВ ПС REALE СЗ ПИ ПИ АИ 
| Мате: ААВ | 


LAY1 PALLETE RGB 
esa | 1 ]o Jolo lo lololo lele] 


LAY1_PALLETE 


наше [юж | Type J resa OOOO enon | 
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LL me] НИ 
[mew ыш [no we [ew — — — — — — 


(АҮ! РАЦЕТЕ R | [23:0] DEAN layer pallete RGB. 
GB 


7.54.27 LAY1_CROP_START 


_ ви [и] 2 |] Ec 


Dwme[ ме | атак ОИ 
еј вој И 
esa |o о о о e eee eee 


LAY1_CROP_START 


Field Name Type Reset Description 
Value 


ce CROP STAR | [27:16] BN RN vertical start position for cropped layer source data, it is 
pixel unit. 


LAY1 CROP STAR m 0] ——— start position for cropped layer source data, it 
TX is pixel unit. 


7.5.4.28 LAY2 BASE ADDRO 


m [o [9o [3 [2s [7 25 5 [4 [5 [2 5 [ e [в | v [в 


LAY2 BASE ADDRO 
ер ње 
ЛЕЛЕЛЕЛЕЛЕЛЕЛЕНЕЛІЛЕЛЕЛЕНЕЛЕНЕЛЕН 


LAY2 BASE ADDRO 


ае | о lololo lele] 
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LAY2 BASE ADDRO 


Field Name Type Reset Description 
Value 


LAY2 BASE ADDR | [31:0] layer data base address. 
0 


7.5.4.29 LAY2 BASE ADDRH1 


Li [s 9o] [29 [2 [25 [25 [2s [5 2] 9 [з | e | v [15. 
ЕСІГІ ОТ ЕЕ СИНЕ 


LAY2_BASE_ADDR1 
мо А © | 
Reset | о | о | о|о|о|ојојо|о | ој 5440%0)0)0| 
ECCE REE АЕЛЕЛЕ В ВЕ СЗ e a aeae 
| Мате | BASELADDRE | 


LAY2_BASE_ADDR1 


к= | о [5 


LAY2 BASE ADDR1 


Field Name Type Reset Description 
Value 
LAY2 BASE ADDR | [31: 0] UV data base address when 2-plane YUV source; 
1 


7.5.4.30 LAY2 СТА! 


ESEIEJEIEJEJEJEJEIEIEREREREIEIERES 


- reserved 
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LAY2_S 
И Ш 


ммм |м 
ДЕК ЕЕ АЕ 


LAY2_CTRL 


Field Name Type Reset Description 
Value 


ыма fen [wo — [eo mew | 


LAY2 BLEND MOD | [16] RW 0x0 layer blending mode, 
E 0: normal mode: (L=(1-A1)*LO + A1*L1) 
1: pre-mult mode: (L=(1-A1)*LO + L1) 
LAY2 RBUV SWIT | [15] R/B order switch for RGB data ,U/V order switch for YUV 
CH data 
0: DONOT switch; 
1: exchange А and В/О and V. 


LAY2 ENDIAN MO | [14] ON TS | LAY2 ENDIAN MODE 
DE 


| еземед = [13:10] [Ro оо _ |тезема __________| |reseved | 
LAY2_SWITCH eem ee data byte order in a 32bits word. 


LAY2_FORMAT [ 7: 4] RW 0x0 layer data format, it supports following ones: 
0000: YUV422; 
0001: YUV420; 
0010: ARGB8888; 
0011: RGB565; 
0100: AFBC; 
Others are invalid. 


LAY2 PALLETE EN Layer pallete enable, active high. 


LAY2 ALPHA SEL [ 2] RW 0x0 layer alpha selection 
0: pixel alpha; 
1: block alpha; 

LAY2 CK EN [ 1] RW 0x0 layer color key enable, 
0: disable; 
1: enable. 
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LAY2_EN RW 0х0 layer enable 
0: disable; 
1: enable. 


7.5.4.31 LAY2 SIZE 


_ ви [o [9o [3 [25 [7 |» |» [а [5 [2 T |» e [ v 56] 
Dame. [SCE 


reserved LAY2_SIZE_Y 


LAY2_SIZE 


Field Name Type Reset Description 
Value 
ТЕНИ ГЕНИ | рата О 


LAY2_SIZE_Y [27:16] layer vertical size, it is based on the top left point of work 
plane, it is pixel unit. 


| reseved | [15:12] CoE |охо __|тезема | 


LAY2 EM X [11:0] ——— horizontal size, it is based on the top left point of 
work plane, it is pixel unit. 


7.5.4.32  LAY2 PITCH 


ви Ги [з [2 [2 o [s [25 [и [2 [т | » [лә [| [7 [15] 
еј ен 


reserved 


ШІИЕЛЕЛЕЛЕЛЕШЕЛЕНЕНЕЛЕЛЕЛЕНЕНЕЛЕНЕН 
пате | веј м | 
те | вој е 
ЕГЛЕЛЕЗЕЛЕЛЕНЕНЕЛЕНЕНЕЛЕЛЕНЕНЕЛЕЛЕН 
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LAY2_PITCH 


Field Name Type Reset Description 
Value 


sus m [ю ет 
LAY2 PITCH [11:0] layer pitch, it is pixel unit. 


7.5.4.33 LAY2 POS 


ви [o [о [2 |» [2 [s [25 23 [а [т | 9 о [те [зт [15] 
ЕГЕ [Coy | 


reserved LAY2_POS_Y 


LAY2_POS 


Field Name Type Reset Description 
Value 
mrs [mo [oo ww | 
LAY2 POS Y [27:16] RW 0x0 layer vertical start position, it is based on the top left 
point of work plane, it is pixel unit. 
пй [mo ре  |mew —— _ 


LAY2 POS X [11:0] RW 0х0 Image layer horizontal start position, it is based on the 
top left point of work plane, it is pixel unit. 


7.5.4.34 LAY2 ALPHA 


ви [o [о [9 |» o [s [25 |“ [2 [т | » [тә [в [7 [15] 
еј CC 


reserved 


~ 7-79” 
ЕСЛЕЛЕНЕНЕЛЕЛЕНЕЛЕНЕНЕЛЕЛЕНЕНЕЛЕНЕН 
ШІНЕЛЕЛЕЛЕЛЕШЕЛЕЛЕНЕЛЕЛЕЛЕНЕНЕЛЕНЕН 
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ССИ м | 
еј ТИ 
ЕГЛЕЛЕШЕЛЕНЕЛЕЛЕЛЕЛЕНЕЛЕНЕНЕНЕЛЕЛЕН 


LAY2_ALPHA 


Field Name Type Reset Description 
Value 


кыш [эы јо [шше — — ——————— — 


7.5.4.35 LAY2_CK 


_ ви Ги [з [ж] [ [2] [з [з] [т | » [лә [в [зт [15] 
СИСТЕ ИГИ 


LAY2 CK 


LAY2 CK 


Field Name Type Reset Description 
Value 
map [Ro је |ә” 
LAY2 CK [23: 0] color-key RGB value 


7.5.4.36 LAY2 PALLETE 


Ten Ги [о [9 [2 o [s [25 [2 [аз [2 [т | » [лә [| [ [5 


реј тыш | CIARPALEEROB | 
пе | OCS 
ЕСЛЕЛЕШЕЛЕНЕЛЕЗЕЛЕЛЕНЕЛЕНЕНЕНЕЛЕНЕН 
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_ ми Пе Га Паре и ое [5 Ге] 
em ев | 


ЕЛЕЛЕНЕНЕНЕЛЕЛЕЛЕНЕНЕЛЕЛЕНЕНЕЛЕЛЕН 


LAY2_PALLETE 


Field Name Type Reset Description 
Value 


ыма fea [so — [oo mew | 


LAY2 PALLETE R | [23:0] layer pallete RGB. 
GB 


7.5.4.37 LAY2 CROP START 


_ ви [o [o [5 [29 [77 |» |» [а [5 [2 [5 [ o 6 [ v [6] 


ене comer | ях | 
те | o ooo w 
[n po o Ee Eo] Te [9 T2 T9 T T$ T9 T T T T9- 


LAY2 CROP START 


Field Name Type Reset Description 
Value 


езе” mus [no |ә eem — — — — — — 


LAY2 CROP STAR | [27:16] RW 0x0 vertical start position for cropped layer source data, it is 
ТҮ pixel unit. 


s 


[m [oo | 
LAY2 CROP STAR | [11:0] RW 0x0 horizontal start position for cropped layer source data, it 
TX is pixel unit. 


7.5.4.38 LAY3 BASE ADDRO 


0x000000B0 Layer3 Base Адаге550 (0х00000000) LAY3 BASE ADDRO 
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ШІН ЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕІГІНЕЕЛЕЛЕЛЕЛЕ 
о | мы 


Type RW 


LAY3 BASE ADDRO 
[вез о о о [о [о о [о [о [о [о [о [о [2 [о © о 


LAY3 BASE ADDRO 


Field Name Type Reset Description 
Value 
LAY3 BASE ADDR | [31:0] layer data base address. 
0 


7.5.4.39 LAY3 BASE ADDRH1 


_ [o 9o [2 o [2s [25 [25 [а [2 [и | [лә [| [7 [15] 
еј я | 
Paes || [о ере О С С С ОСЗ С С ИЗ СЗ С С 
ШІНЕЛЕЛЕЛЕЛЕШЕЛЕЛЕНЕЛЕЛЕЛЕНЕНЕЛЕНЕН 
еј Ве 


| e [use | 1з | 12 | 1 | пој o | в |7 | 6 | 5 |4|з|2 11 [о | 


LAY3 BASE ADDR1 
ЕСЕНЕНЕЛЕЛЕНЕЛЕНЕНЕНЕНЕЛЕНЕНЕЛЕЛЕН 


LAY3 BASE ADDR1 


Field Name Type Reset Description 
Value 


LAYS BASE ADDR | [31:0] UV data base address when 2-plane YUV source; 
1 


7.5.4.40 LAY3 CTRL 


0х000000С0 Layer3 Config (0x00000000) LAY3_CTRL 
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С reserved 


| Type | 


Е 50 R0 SA ES СЕ 


LAY3_S 
И c 


Ммм [м 
MÀ E 


LAY3 CTRL 


Field Name Type Reset Description 
Value 


Dee eem [no |ә wem — — — — — — — — 


LAYS BLEND MOD | [16] RW 0x0 layer blending mode, 
E 0: normal mode: (L=(1-A1)*LO + A1*L1) 
1: pre-mult mode: (L=(1-A1)*LO + L1) 
(АҮЗ RBUV SWIT | [15] RW 0x0 R/B order switch for RGB data ,U/V order switch for YUV 
CH data 
0: DONOT switch; 
1: exchange А and B/ U and V. 


LAY3 ENDIAN MO | [14] me LAY3 ENDIAN MODE 
DE 


| еземед | [13:10] [Ro оо _ |тевема __________| |reseved | 
LAY3_SWITCH owe data byte order in a 32bits word. 


LAY3_ FORMAT [ 7: 4] RW 0х0 layer data format, it supports following ones: 
0000: YUV422; 
0001: YUV420; 
0010: ARGB8888; 
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0011: RGB565; 
0100: AFBC; 
Others are invalid. 


LAY3 PALLETE ЕМ Layer pallete enable, active high. 
үү 0x0 


LAY3_ALPHA_SEL [ 2] R layer alpha selection 
0: pixel alpha; 
1: block alpha; 


LAY3_CK_EN [ 1] layer color key enable, 
0: disable; 
1: enable. 
LAY3_EN layer enable 
0: disable; 
1: enable. 


7.5.4.41 LAY3_SIZE 


ШІНЕЛЕЛЕЛЕІРДЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 
ва 


reserved LAY3_SIZE_Y 


Tre | Ro RW 


____С v)  — 
resa [o | о | о | о ере О оро 
ШІН ЕЛЕПЕЛЕЛЕЛЕЛЕНЕЛЕЛЕЛЕЛЕНЕНЕНЕНЕН 


Туре RW 


LAY3_SIZE 


Field Name Type Reset Description 
Value 


“ыма — mum [RO — [oo mew | 


LAYS SIZE Y [27:16] RW 0x0 layer vertical size, it is based on the top left point of work 
plane, it is pixel unit. 


[m [oe | 
LAYS3 SIZE X [11: 0] RW 0x0 layer horizontal size, it is based on the top left point of 
work plane, it is pixel unit. 


7.5.4.42 LAYS3 PITCH 


0x000000C8 Layer3 Pitch (0x00000000) LAY3 PITCH 


V0.3 Spreadtrum Communications, Inc., Confidential and Proprietary 2012 of 2330 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


EP SPREADTRUM | 5С9853ІЧА Device Specification 


| в | 31 | 30 | 20 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 16 | 17 | 16 | 
[Name лм.) 


m С | ә о С ТО о е о ОС С е о о о 
Пепе | ee лато 
w| он 
вези | о о о о | о о о оо о ор 


LAY3_PITCH 


Field Name Type Reset Description 
Value 
га [e |е ја 
LAY3 PITCH [11:0] layer pitch, it is pixel unit. 


7.5.4.43 LAY3 POS 


Ten Ги 9o [2 |» [2 [e [25 [25 5 [2 [т | » [лә [те [зт [15] 
ЕГЕ Гом | 


те о 
к= [о [о С ОС С С О С С ОС С С С С С С 


LAY3_POS 


Field Name Type Reset Description 
Value 
map [n [oo фе | 


LAY3_POS_Y [27:16] R layer vertical start position, it is based on the top left 


point of work plane, it is pixel unit. 


пене ЕБИ ГЕНИ ЕТЕ 
LAY3_POS_X [11:0] Image layer horizontal start position, it is based on the 
top left point of work plane, it is pixel unit. 
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7.5.4.44 LAY3 ALPHA 


_ ви [o [9o [3 [25 [7 [25 |» [а |» [2 [7 |» e [ [в 
[ene | њим | 


reserved 


реј ов м C 
еј во |_____ ње 
ЕГЛЕЛЕШЕЛЕНЕЛЕЗЕЛЕЛЕНЕЛЕНЕНЕЛЕЛЕЛЕН 


LAY3_ALPHA 


Field Name Type Reset Description 
Value 
sus [m [ю [waned 
LAY3_ALPHA [7:0] layer alpha. 


7.5.4.455 LAY3_CK 


Cen [o [з [2 [ [2 [25 [29 5 [2 [т |» [19 [тв [зт [15] 
ТІГІ [DUG een) к | 


LAY3_CK 


LAY3_CK 


Field Name Type Reset Description 
Value 


up [|n је em — 
(АҮЗ CK [23: 0] color-key RGB value 
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7.5.4.46 LAY3_PALLETE 


C [o [9o [5 [25 [7 29 2 [4 [5 [2 [7 [9] v e [ [6] 
Пы-| ни 


LAY3_PALLETE_RGB 


LAY3_PALLETE 


Field Name Type Reset Description 
Value 


| еземед | | [31:24] [Ro __|охо |езла | |reseved | 


pe PALLETE_R > 0] a ГА layer pallete ВОВ. 


7.5.4.47 LAY3_CROP_START 


m [o 9o p [2 [2 [25 [25 [2 5 [2 [7 | 0 [8 | v [5] 


reserved LAY3 CROP START Y 


"те | еј ох | 
еј o o  — — 
ЕЛЕЛЕШЕЛЕЛЕНЕНЕЛЕНЕНЕЛЕНЕНЕНЕЛЕНЕН 


LAY3_CROP_START 


Field Name Type Reset Description 
Value 
э [o joo www —— SS 
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LAY3_CROP_STAR | [27:16] RW 0x0 vertical start position for cropped layer source data, it is 
ТҮ pixel unit. 


wee: fsa [so ре Тема — — — — — — — —] 


LAYS CROP STAR | [11:0] RW 0x0 horizontal start position for cropped layer source data, it 
TX is pixel unit. 


7.5.4.48 LAY4 BASE ADDRO 


C o [9o [25 2 [27 [2 [25 [2s [22 е [т [ж [ә | e [7 [18] 
аваад 
ЕСЛЕНЕЛЕНЕЛЕНЕНЕНЕНЕНЕНЕЛЕЛЕЛЕНЕНЕН 
ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕНЕНЕЛЕЛЕЛЕНЕНЕЛЕНЕН 
Dwme| ем 0 


LAY4 BASE ADDRO 


[к= | о о о ере ере С ОС ере [5 


LAY4 BASE ADDRO 


Field Name Type Reset Description 
Value 
LAY4 BASE ADDR | [31:0] layer data base address. 
0 


7.5.4.49 LAY4 BASE ADDR1 


Сэ o [9o [25 2 [27 [2 [25 [2s [22 2 [т [ж [ә e [7 [18] 
ааваа 
[ее |ә атоо С ОС СВ ото егәре [о 


вв С ЕЕЕ ЕТ ЕСС Е Е СЕЗ ЕС Eee 
[Name [ЕАМ | 


АҮ4 BASE_ADDR1 


к= | о [5 


LAY4_BASE_ADDR1 
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Field Name Type Reset Description 
Value 


LAY4 BASE ADDR | [31:0] UV data base address when 2-plane YUV source; 
1 


7.5.4.50 LAY4 CTRL 
0x000000F0 Layer4 Config (0x00000000) LAY4_CTRL 


БСН Е Е Е IE ЕЕ Е ЕЕ ЕВЕ ЕЯ 


и o reserved 


| Type | 


Lo RH 
ESSI ESI REICH STER ES RES Е С СС Е 


1 АҮ4 S 
S Ш 


3 
мјмјмј м 
CJUO кл 


LAY4 CTRL 


Field Name Type Reset Description 
Value 


wed fean [wo — [eo mew | 


LAY4 BLEND MOD | [16] RW 0x0 layer blending mode, 
E 0: normal mode: (L=(1-A1)*LO + A1*L1) 
1: pre-mult mode: (L=(1-A1)*LO + L1) 


LAY4 RBUV SWIT | [15] RW 0x0 R/B order switch for RGB data ,U/V order switch for YUV 
CH data 

0: DONOT switch; 

1: exchange R and B/ U and V. 
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(АҮ4 ENDIAN MO | [14] DEL LAYA4 ENDIAN MODE 
DE 


| еземед | [13:10] во оо fresewed  | |reseved | 
LAY4 SWITCH зешн [эн [mr [on — data byte order in а 32bits word. 


LAY4 FORMAT [ 7: 4] layer data format, it supports following ones: 
0000: YUV422; 
0001: YUV420; 
0010: ARGB8888; 
0011: RGB565; 
0100: AFBC; 
Others are invalid. 


| LAY4 РАЦЕТЕ EN | [ГЕ КИ ЕН Layer pallete enable, active high. 


LA PALLETS Ен | [ 2] layer alpha selection 
0: pixel alpha; 
1: block alpha; 

LAY4 CK EN [ 1] RW 0x0 layer color key enable, 
0: disable; 
1: enable. 

LAY4 EN RW 0х0 layer enable 
0: disable; 
1: enable. 


7.5.4.51 LAY4_SIZE 
0x000000F4 Layer4 Size (0x00000000) LAY4_ SIZE 


| Bit_| 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
Ке плаву | 


reserved LAY4 SIZE Y 
Type 


Геј н 
resa [o [ofofo С О С оо ОС С ИС С С С 
ПСТ ЕС | па [па | и по |» Е е Е е] 
[eons ОС ОИ 


LAY4_ SIZE 


Field Name Type Reset Description 
Value 


шы pafe qe је 


LAY4 SIZE Y [27:16] layer vertical size, it is based on the top left point of work 
plane, it is pixel unit. 


Spreadtrum Communications, Inc., Confidential and Proprietary 2018 of 2330 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


EP SPREADTRUM | 5С9853ІЧА Device Specification 
[eserves [шыл [no је [е | 


LAY4 SIZE X [11: 0] RW 0х0 layer horizontal size, it is based on the top left point of 
work plane, it is pixel unit. 


7.5.4.52 LAY4_ PITCH 


Ten Ги [о [9 [2 o [s [25 | и [о [2 [т | » [лә [тв [зт [15] 


reserved 


LAYA PITCH 


Field Name Type Reset Description 
Value 
ва [e [oo [weed 7 
LAY4_PITCH [11:0] layer pitch, it is pixel unit. 


7.5.4.53 LAY4 POS 


_ ви Ги [ој 2 |» [2 [2 [25 ][[з] [т | » [лә [те [зт [15] 
ЕГЕ м CS 


reserved LAY4 POS Y 


(ЕСЕ АП ER ВС ЕЕ RSS ИШЕН ПИ ЕШ 


LAY4 POS 


СТТ CHR ON NENNEN. ОО 
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LL Даг 
кые ја [oo је 


(АҮ4 POS Y [27:16] RW layer vertical start position, it is based on the top left 
point of work plane, it is pixel unit. 


кые [sig | је је Т 


LAY4 POS X [11:0] RW 0x0 Image layer horizontal start position, it is based on the 
top left point of work plane, it is pixel unit. 


7.5.4.54 LAY4 ALPHA 


_ ви [o [9o [3 [25 7 [25 |» [а [5 [2 [т |» e [ [| 


reserved 


Type 


eee 
| Reset ЕШ ШИШИ И И ЕЕН ПН И И ИИ ИИ И 
Ee ЕЛЕНЕНЕМЕНЕЛЕНЕШЕЛЕЛЕЛЕКЕНЕЛЕНЕ 
| Name —  —  — arr 
(лд =ë на: шшш 
Reset | о | о | о | о|о јој pencon 


LAY4 ALPHA 


Field Name Type Reset Description 
Value 
к [m fo [waned 
(АҮ4 ALPHA [ 7: 0] layer alpha. 


7.5.4.55 LAY4 СК 


Cen Ги [з [2s [2 zr [s [25 [22 | 5 [2 [т |» [лә [тв [зт [15] 
ЕГЕ 


reserved 


ЖОГА А А СЗ ВЕ Е ee УЕЛ ЕТ 
[Name |  лжлжа ____ 


LAY4 CK 


ra| 1 lololol olele leee eee 


V0.3 Spreadtrum Communications, Inc., Confidential and Proprietary 2020 of 2330 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


EP SPREADTRUM | 5С9853ІЧА Device Specification 


LAY4 CK 


Field Name Type Reset Description 
Value 


ата] |n [oo eme | 
LAY4_CK [23: 0] color-key RGB value 


7.5.4.56 LAY4 PALLETE 


Ten Ги [so] [=] or [5 25 [а [з [зе allel ola 
СИСТЕ арен 


ЖЕЛ ЕЕ И ЕЛ ВС ЗЕ Е ЗЕ АКВ rs ВЕ IO 


LAY4 РАЦЕТЕ RGB 


ЕГЕ 
ае | 1 С С С О С С С Е С С ИС О С СО 


LAY4_PALLETE 


Field Name Type Reset Description 
Value 


| еземед | | [31:24] [во |о0 |езла | |reseved | 


ИТТЕ РАЦЕТЕ R |[23:0] ЗС | layer pallete RGB. 


7.5.4.57 LAY4 CROP START 


Ten Ги [9o [2s [2o [2 [2 [25 | и 5 [2 [т | [лә [тв | v [15] 


LAY4 CROP START Y 


| Reset 

| pit |15|14 | 13 | 12 v | пој о | ге |7 je | 5 |4 [зато 
| Name | юше іла CROP_STARTX_ | | | 
we и —— S 
ЕСІ ОАО o | o jo |o [ооо [о [о [оо [о | 
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LAY4_CROP_START 


Field Name Type Reset Description 
Value 


— CROP_STAR | [27:16] шша vertical start position for cropped layer source data, it is 
pixel unit. 


LAY4_CROP_STAR m 0] "—— start position for cropped layer source data, it 
TX is pixel unit. 


7.5.4.58 LAY5 BASE ADDRO 


Lm [э [9o [3 [2 [7 25 T5 [4 [5 [2 7 [ [з e [17 [| 


LAYS BASE ADDRO 
| те | му FN | 
| вези | о | о [o јо o о [о обо WI Э [о оо оо 
IRI REE Е ПА С ЕН ЕЛ РС 
| Мате | А | 


LAY5_BASE_ADDRO 


esa | о о г eee 


LAY5 BASE ADDRO 


Field Name Type Reset Description 
Value 
LAY5 BASE ADDR | [31:0] layer data base address. 
0 


7.5.4.59 LAY5 BASE_ADDR1 


C [o [9o [3 [2 [7 25 5 [4 [5 [2 T [9 e 6 [| v 6] 


LAY5_BASE_ADDR1 


Type 
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еј векот 
ер ње 
[= |1 Го ере о ере [ [о ере [9 [о Те 


LAY5 BASE ADDR1 


Field Name Type Reset Description 
Value 


LAY5 BASE ADDR | [31:0] UV data base address when 2-plane YUV source; 
1 


7.5.4.60 LAY5 CTRL 


Се pe alaale e Te Te a eatae e TE 


ИИ reserved 


| туре | 


LAY5_S 
И Ш 


LAY5 CTRL 
Field Name Type Reset Description 
Value 
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LAY5 BLEND MOD | [16] RW 0x0 layer blending mode, 
E 0: normal mode: (L=(1-A1)*LO + A1*L1) 
1: pre-mult mode: (L=(1-A1)*LO + L1) 
LAY5 RBUV SWIT | [15] R/B order switch for RGB data ,U/V order switch for YUV 
CH data 
0: DONOT switch; 
1: exchange R and B/ U and V. 


LAY5 ENDIAN MO | [14] ILE кенеттен ніні ан LAY5 ENDIAN MODE 
DE 


LAY5 SWITCH EN = лен ME data byte order in a 32bits word. 


LAY5 FORMAT [ 7: 4] RW 0х0 layer data format, it supports following ones: 
0000: YUV422; 
0001: YUV420; 
0010: ARGB8888; 
0011: RGB565; 
0100: AFBC; 
Others are invalid. 


LAY5 PALLETE EN Layer pallete enable, active high. 


LAY5 ALPHA SEL [ 2] RW 0x0 layer alpha selection 
0: pixel alpha; 
1: block alpha; 

LAY5 CK EN [ 1] RW 0x0 layer color key enable, 
0: disable; 
1: enable. 

LAY5 ЕМ RW 0x0 layer enable 
0: disable; 
1: enable. 


7.5.4.0 LAY5 SIZE 
0x00000124 Layer5 Size (0x00000000) LAY5 SIZE 


| Bit_| 31 | 30 | 20 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
| Name. | SEY 


reserved LAY5 SIZE Y 


LAY5 SIZE X 


RW 
— — о | | с| с| : | | с| с| с| [оо | 
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LAY5_SIZE 


Field Name Type Reset Description 
Value 


| еземед | ГЕЛЕ а НЕ |reseved | 


LAY5 | c — Y = 16] layer vertical size, it is based on the top left point of work 
plane, it is pixel unit. 


кые — (eem [RO је eem ——— 


LAY5 SIZE X [11: 0] RW 0x0 layer horizontal size, it is based on the top left point of 
work plane, it is pixel unit. 


7.5.4.62 LAY5 PITCH 


Cen Ги [so] [2 o [s [25 ЕЕ [2 [5 | » [лә [тв [| v [15] 
еј и 


reserved 


LAY5 PITCH 


Field Name Type Reset Description 
Value 
га [e [oo [weed 
LAY5 PITCH [11:0] layer pitch, it is pixel unit. 


7.5.463 LAY5 POS 


ICHEREIEIEIEZEIEIEIEIEIEREIEIEJEZKE] 
жење SO 
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[one еј | 
еј o o ЕРЕШЕ 
ЕГЛЕЛЕШЕЛЕЛЕНЕНЕЛЕНЕНЕЛЕЛЕНЕНЕЛЕЛЕН 


LAY5 POS 


Field Name Type Reset Description 
Value 


Dee [mum [no [oo [mew — — — — — — — — 


LAY5 POS Y [27:16] RW 0x0 layer vertical start position, it is based on the top left 
point of work plane, it is pixel unit. 
пй [mo [oo eme — — 


LAY5 POS X [11:0] RW 0x0 Image layer horizontal start position, it is based on the 
top left point of work plane, it is pixel unit. 


7.5.4.64 І.АҮ5 ALPHA 


Ten Ги [о [9 [=] or [s [25 [2 [2 [т | » о [в [7 [15] 
Teme 


reserved 


реј очај ASAP 
еј | нео 
ЕГЛЕЛЕШЕЛЕЛЕЛЕЛЕЛЕЛЕНЕНЕНЕНЕНЕЛЕНЕН 


LAY5 ALPHA 


Field Name Type Reset Description 
Value 


еле [ses [mo фо [шше — — ———— — — 


7.5.4.65 LAY5 СК 


m [o [ој [=] [2s [25 25 [а [2 [т | 9 [в [зт [15] 
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Se ss 


LAY5 CK 


Field Name Type Reset Description 
Value 
map [RO foo |ә” 
LAY5 СК [23: 0] color-key RGB value 


7.5.4.66 LAY5 PALLETE 


Lo o [9o [29 [25 [27 [29 [25 [2s [2 [2 [т ] 9 | e e [ [18] 
"оте [DDL ened | USSPALETERGB | 
Г a 


LAY5 PALLETE 


Field Name Type Reset Description 
Value 


| еземед | | [31:24] [во | |resewed | |rseved | 


a PALLETE_R | [23:0] pu eu d layer pallete RGB. 


7.5.4.00 LAY5 CROP START 


0x0000013C Layer5 Crop Start Position (0x00000000) LAY5 CROP START 
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Cer [з [з [з] [т [ж] [з [зе [т [в [лә [тв [лт [ле] 
ЕСІГІ веј абе | 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕНЕЛЕЛЕЛЕЛЕНЕНЕНЕНЕН 
Deme | ee O UMEGRORSTARDX 
Ew o [Г m — O 
вези | о о о о | о ере о оре С СВ реј 


LAY5 CROP START 


Field Name Type Reset Description 
Value 


LAY5 CROP STAR | [27:16] — start position for cropped layer source data, it is 
T Y pixel unit. 


a LEM IIS. EBERT 


LAY5 CROP STAR | [11:0] horizontal start position for cropped layer source data, it 
TX is pixel unit. 


7.5.4.08 WB BASE ADDR 


ви Ги [з [ж] [ [8 25 ][ [з] [и [ж | о [тв [зт [15] 
еј ча 


WB_BASE_ADDR 
| туре | ақа” м |) 
Reset | o | о | о будо о |о|о|о о [о [о оо оо 
ECC ie s fs ВС ВС ПС EGRE IER ЕЧЕЯ ЕЗ 
| Мате s ^ WBBASEADDR | 


WB ВАЗЕ ADDR 


веза | о о [о [5 


WB_BASE_ADDR 


Field Name Type Reset Description 
Value 


WB BASE ADDR _ | [31:0] Write back base address. 
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7.5.469 WB CTRL 


Cen [o [з [2 [9 o [2 [55 [2 [а [2 [т | [лә [| [| [15] 
еј т | 


XFBC_H2D_OFFSET 


reserved 


WB_CTRL 


Field Name Type Reset Description 
Value 
XFBC_H2D_OFFSET | [31:16] RW 0x0 The offset between xFBC header and its data, it is 
128Byte unit. 


ња ро [oo ао 
XFBC_EN xFBC output enable, active "1". 


WB_EN RW 0х0 Write back enable 
0: disable; 
1: enable. 


7.5.4.70 WB PITCH 


Write Back Pitch (0x00000000) 
| Bit |31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16-. 
[Мае же 


reserved 


ШІШЕЛЕЛЕЛЕЛЕЛЕЛЕНЕНЕЛЕЛЕЛЕНЕНЕЛЕНЕН 
m» | o | 
LEEREN 


WB PITCH 
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Field Name Type Reset Description 
Value 


га [e [oo [weed 
WB PITCH [11:0] Write back pitch, it is pixel unit. 


7.5.4.71 Y2R CTRL 


_ ви [o [9o [3 [2s [7 [25 |» [а [5 [2 и |» [з e | [| 
ер 


reserved 
ее  ӛҙц, Ж 
| Резе:  Ы ШЕ АШИ И ИЕ шөке ика ика ЕЕЕ АЗ 
ERES С Е a ЕН ЕП 


" reserved 


Y2R CTRL 


Field Name Type Reset Description 
Value 


Б SEL к | 1] "——— coef 

0: BT601 full range; 1: BT601 narrow range; 
PEN MODE UV horizontal up: sampling mode, 

0: duplicated; 

1: average. 


7.5.4.72  Y2R Y РАВАМ 


YUV2RGB Y Parameter (0x00000100) 
| Bit | зт | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


reserved Y BRIGHTNESS 
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Type RW 


м _____ 
| Резе: .— — — à0 о | о | о |о | о |о|о|о| | 
| B [i5 | 13 | 12 | 1 | o | о | ге |7 | ej 5 |4|з|2|1]| о] 


reserved Y_CONTRAST 


еј он 
ЕСЛЕЛЕШЕШЕЛЕЛЕСЕЛЕНЕНЕЛЕНЕНЕНЕЛЕНЕН 


Y2R_Y_PARAM 


А OO 
Value 

киш [mes [m [эю [жиеш 

Y Brightness (59), -256~255. 

ewe СЕБЕ [m — e [resend ЕНЕ 

veom fiom [me [мю јун 


7.5.4.73 Ү2В 0 РАВАМ 


_ ви Ги [з [2 |» [2 [25 29 5 [2 [т [ [лә [| [| [15] 
Dame. [wore | 


reserved U OFFSET 


Ей 
ШЕ Т АКЧА А ИЕА СИЕ ЗЛ ЕСЕЈ SR ВЕС 


reserved U_SATURATION 


[төте 
Ев | 
вези | о о о о о о о Го [о [о [о [о ере 


Y2R_U_PARAM 


Field Name Type Reset Description 
Value 


еме [mus [no [oo је 


U_OFFSET [23:16] U offset, 0~255 
пала m СИ (СИ 
Ц SATURATION |1907 |RW [охоо | U saturation, 0-1023 
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7.5.4.74 Y2R V РАВАМ 


_ ви [o [9o [3 [29 [7 29 |» [s [5 [2 T |» e [ [| 
Ly Г че 


reserved V_OFFSET 


reserved V_SATURATION 


пате 
w) o Ää m — — 7 
ЕГЛЕЛЕШЕНЕЛЕЛЕЛЕЛЕНЕНЕЛЕНЕНЕНЕЛЕЛЕН 


Y2R_V_PARAM 


ме а сс. 
Value 

ош [mm [|n ре ано 

тее nem [Ro wo [еы — —] 

У затоватОм fioo mw [шш јет |] 


7.5.4.75 ОРУ INT EN 


e olele le [eaae a e e e 


Te Е | 


Манана Т 
ee eee 


IN IN 
Ww © UN 
reserved _ | В_ ОЕ 
D RF 
O N LO 
NE уу 
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МЕ 
ae 


DPU_INT_EN 


Field Name Type Reset Description 
Value 


еме [mus [no [oo [mew — — — — — — — — 


[23] enable bit for mmu. раог wr interrupt source 
n 
[22] enable bit for mmu paor rd interrupt source 
n 


momen [ne [RW [шо | enable виот inv етар зае 
Emm mte Du m |90 ТЕДА ЕЕ СЕВ | enable bit for mmu_inv_rd interrupt source | bit for mmu_inv_rd interrupt source 


[17] ee ee | enable bit for mmu_vaor_wr interrupt source 
[16] BEEN enable bit for mmu vaor rd interrupt source 


| еземеа = OO ТЗ кт |rseved | 

„тома ennen fin faw foo јаваат | 
E ы “ей ы Werte 
Coe NG ee CS 


INT UPDATE DON | [4] UPDATE DONE interrupt, it indicates update the shadow 
E EN registers. 


| МТ ЕРІ TE ЕМ | EDPI TE EN MJ IE m ЕЛЕНЕ EDPI TE interrupt, it | EDPI TE interrupt, it indicates get a eDPI TE signal. __ | get a eDPI TE signal. 


МТ сно АА | [ 2] UNDERFLOW interrupt, it indicates ouput buffer is 
EN underflow. 


ПАГ T ТЕ_ЕМ ТЕЛЕН СИ СЕН T СИНИ TE interrupt, it | TE interrupt, it indicates get a external TE signal. | get a external TE signal. 


ме УМ, DONE interrupt, it indicates finish a frame when in eDPI 
mode or stop refreshing when in DPI mode. 


7.5.4.76 DPU INT CLR 
0x00000164 DPU Interrupt Clear (0x00000000) DPU INT CLR 


| st | з | 30 | 29 | 2 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


V0.3 Spreadtrum Communications, Inc., Confidential and Proprietary 2033 of 2330 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


EP SPREADTRUM | 5С9853ІЧА Device Specification 


reserved 


Lic e Eee 
od С Я ОИС О С ОСИ СИС 
ECBEIEJEEIEIERERERESERESERERERERER 


- Е 


—— — 


DPU INT CLR 


Field Name Type Reset Description 
Value 


[23] йш иш clear bit for mmu_paor_wr interrupt source 
ы mmu_paor_rd_cl | [22] E БАН clear bit for mmu_paor_rd interrupt source 


| int mmu uns wr dir | mmu uns wr | int mmu uns wr dir | р} [мс оо | clear bittor mmu_uns_wer interrupt source | | clear bit for тти uns мг interrupt source | bit for mmu_uns_wr interrupt source 
int mmu uns rd clr |20] [мс | | clear bit for mmu uns rd interrupt source 


= clear bit for mmu_inv_wr interrupt source 


ТЕ mmu_vaor_wr_cl | [17] e Joo — clear bit for mmu vaor wr interrupt source 


| int mmu vaor rd ст | mmu vaor | | int mmu vaor rd ст | cir |] [мс |00  [|clearbitformmu vaor rdinteruptsouce | | clear bit for mmu_vaor_rd interrupt source | bit for mmu_vaor_rd interrupt source 
еее fesa |]m [o ems | 
этив оме о. [id wo [oo ив pone тетива | 
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INT. E СВ по о оош = VSYNC interrupt |VSYNCinemptcea. |^ | 


INT. UPDATE DON AN ЕЕ ЭЖИ UPDATE DONE interrupt clear. 
E CLR 


| МТ ЕОРЕТЕ CLR. |[3] [мс [охо | EDPITEinteruptclea. = 


INT_ ГЕНЕ Ere ее UNDERFLOW interrupt clear. 
CLR 


мт те ска је [мс [оо [TE interrupt clear. = 
INT_DONE_CLR ШИПИН БЕТЕГЕ DONE interrupt clear. 


7.5.4.77 DPU_INT_STS 
0x00000168 DPU Interrupt Status (0x00000000) DPU_INT_STS 


ea 


| Е 


зе 222222. БННННННН 


- Е 


DPU_INT_STS 


Field Name Type Reset Description 
Value 


Due [ы [no [oo је 
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[23] pe (“| masked bit for mmu_paor_wr interrupt source 
5 
int_mmu_paor_rd_st | [22] LAB БК masked bit for mmu paor rd interrupt source 
S 
[21] EA LA masked bit for mmu uns wr interrupt source 
S 


[20] = [= masked bit for mmu uns rd interrupt source 
mee ра [mo ЕЕ 


[17] por qas | masked bit for mmu vaor. wr interrupt source 
[16] m | | masked bit for mmu_vaor_rd interrupt source 


| еземед = Е и |reseved | 
СЕТЕ НЙ СИ СИЕ < ИИ 


INT WB_DONE_ST "nmm Masked WB. DONE interrupt. 


INT | ит VSYNC 515 | | STS (5 [во оо | Masked VSYNG interrupt = | MaskedVSYNCintemupt = VSYNC interrupt. 


INT. UPDATE | (АРТ eo | UE" Masked UPDATE DONE interrupt. 
Е_5Т5 


INT EDPI TE | INT EDPL ТЕ 575 | (3 |RO оо | Masked EDPI TE interrupt. — | | Masked EDPI ТЕ interrupt. = EDPI TE interrupt. 


INT. | DEUM И еј Masked UNDERFLOW interrupt. 
STS 


INT_TE | МТ ТЕ 575 | ІП [во оо | Masked TE interrupt. = | Masked TE interrupt. = TE interrupt. 
INT_DONE_STS ШЕТШЕ ШЕШЕГЕ Masked DONE interrupt. 


7.5.4.78 DPU_INT_RAW 


DPU Interrupt Raw (0x00000000) DPU_INT_RAW 
В ESTEE ЕЕЕ Е Е Е ЫЗ БІЗ ЕШ 


+ Е 


зе us HBBBHBBH 


Е | Е Е IN | |; Е 
reserved 
ја iW ЈЕ ЈЕ Ер Un Е 
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Type 


DPU_INT_RAW 


Field Name Type Reset Description 
Value 


шелегін (е СИ Бр 
pecu eee | 
үү 

с И A TE ИЙ 
үү 

Pal all a | 
реки БАС и 


ышна агын [17] та Га атата — raw bit for mmu_vaor_wr interrupt source 
Шы mmu vaor га га | [16] K^ |“ | raw bit for mmu vaor rd interrupt source 


| еземед | |15:8] [во [oxo |езла | |reseved | 
TINT ив emn Raw л [RO оо [RawWS.ERRinomt — 


INT WB_DONE_RA ee Raw WB_DONE interrupt. 


INT | INT_VSYNC_RAW | RAW ЕСЖ В 280 ЕО Вам | Вам УЗУМС interrupt | interrupt. 


INT_UPDATE_| Га ыч [ 4] Raw UPDATE DONE interrupt. 
E RAW 


| INT_EDPI_TE_RAW | EDPI TE RAW [3 [во [oo | Raw EDPI TE interrupt = | Raw EDPI ТЕ interrupt = EDPI TE interrupt. 


INT_ пт от тепли. е“ | је Raw UNDERFLOW interrupt. 
RAW 


| МТ ТЕ RAW | ТЕ ВАМ ІП [во [oxo  [RawTEmempt = | Raw ТЕ interrupt. = TE interrupt. 
eee uL UN — 
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7.5.4.79 DPI CTRL 
0x00000170 DPI Config (0x00000000) DPI CTRL 


ИСТИ Е ЕЕ Е Е Е ЕЕ Е 


СЕ reserved 


| туре | 


mon | LO 


DS ED | ED 
ED 
DE PI | PI PI 
T a BIT 
reserved = ӨТ reserved 
SH Е ES E- 
| L EN 


LJHHSSBBBEN 


DPI CTRL 


Field Name Type Reset Description 
Value 
sun [m [ю [waned 
DPI HALT. EN [16] DPI halt function enable. 


DSI DPI COLORM [15] RW 0x0 DSI DPI I/F color mode 
0: Normal color mode; 
1: Reduced color mode. 


DSI DPI SHDW [14] RW 0x0 DSI DPI I/F shut down 
0: No action; 
1: DPI is shut down. 


mem pe [e юш peme 77070 


EDPI TE SEL = eDPI TE selection 
0: From eDPI I/F; 
1: From external PAD. 
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0: Positive pulse; 
1: Negative pulse. 
| | TE_EN ШЕ TE enable 


0: Disable; 
1: Enable. 


DPI кш ui 6] ui pixel data width 
0: 16bits; 
1: 18bits; 
2: 24bits; 
3: reserved. 


СІ fea [mo os је — — — — — — — — 


7.5.4.80 DPI H TIMING 
0x00000174 DPI Horizontal Timing (0x00000000) DPI H TIMING 


ШЕШ RE АБИ ee ВЕС ВЕСЕ 


HBP HSYNC 


Ly 
е О С О ОС С С С С ОС 5] 


DPI H. TIMING 


Field Name Type Reset Description 
Value 
[31:20] Horizontal front porch, pixel unit. 


[19: 8] Horizontal back porch, pixel unit. 
HSYNC [7:0] HSYNC width, pixel unit. 


7.5.481 DPI V TIMING 


C [э [9o [3 [2 [7 25 [25 [s [5 [2 | [ [з e [ [| 
еј = 


МЕР 
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_ ми peee] eloelo]. еее] 
ње | ______»е ___ _____вме _____| 


Pree | [о [о [о Гере ере СЗ leee 


DPI V. TIMING 


Field Name Type Reset Description 
Value 
[31:20] Vertical front porch, line unit. 


[19: 8] Vertical back porch, line unit. 
VSYNC [7:0] VSYNC width, line unit. 


7.5.4.82 DPI STSO 


Lm [o [ol [2 7 2 T5 [4 [5 [2 2 [ [з e [ v6] 
Пее Е ООО o o 
| 
Paes [o о О С С С ер С С ОС С О С СЗ С 
ПСТ | по [м | па | па | о Е СЗ Е е Е Е Е Е [0] 
Dee тыш ООО 
m | | 
ЕЛІНДЕЛЕЗЕВЕЕЕЛЕНЕНЕЛЕШЕЛЕНЕЛЕЛЕНЕН 


DPI STSO 


Field Name Type Reset Description 
Value 


wee: mus [so — [oo mew — — — | 


Now ______| Без [RO [oo | cunenvericarire numar _ 
ыш [цыз [wo foo eem SSS 
fro foo 


HCNT [12: 0] Current horizontal pixel number. 


7.5.4.83 ОРІ 5751 


0х00000190 DPI Status1 (000000000) DPI_STS1 
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БА 
reserved CT 


DPI_STS1 


Field Name Type Reset Description 
Value 
pun [Ro |99 [reseed 


FACT na јо ро ја 
ЕСМТ [15:0] [АО |00 | Current frame number. (Only for DPI VF) 


7.5.4.84 DPU_STSO 


C [o o [9 7 5 [4 [5 [2 [9 T e [ v [56] 
| 


DPU STSO 
Type 


IC REE Ee Ea ЕСЕЈ ЕС Е ВЕСЕ 


DPU_STSO 


| Name | 
| туре | „АМ вю | 
| Безе, MY оү | о | о | о | о [о [ооо [оо [ооо | 


DPU_STSO 


Field Name Type Reset Description 
Value 


озю fea [no oo -wusm — — — — — — — 
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7.5.4.85 DPU_STS1 


0x00000198 DPU Status1 (0x00010000) DPU_STS1 


reserved 


| Name | reserved | OUT BUF DEPTH 
Tye | RO | "во — —  —— O 
| Везе | о | о| ој ој ој ој ој ој ој ој ој ој ој о| ојо 


DPU_STS1 


Field Name Type Reset Description 
Value 
BUS BUSY [31] [RO оо  |DPU AXI bus status. 
mp n foo mee — 
DPU IDLE [16] |RO |0м | DPU module status. 
зш n foo mem — 
OUT BUF DEPTH | [13:0] |RO | оо | Output buffer depth 


7.5.4.86 ОРО STS2 


ви Ги [з [ж] ][ [ж] и [з [зе [т | » [лә [тв [зт [15] 
еј еа 


DPU_STS2 
Type 


„4 ~~ с | 
[nA m е о | ооо [оо оо [оо оо оо 
ШЕ ПИ Rn ee 
| Мате PTZ 


DPU_STS2 


ер ОИ 
ЕЛЕЛЕНЕНЕНЕЛЕНЕЛЕНЕНЕЛЕЛЕНЕНЕЛЕНЕН 


DPU_STS2 
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Field Name Type Reset Description 
Value 


DPU_STS2 [31:0 [во [00 | Blending status 


7.5.4.87 ОРО SFBCD CFG 


Fm [э [9o [3 [2s [77 [29 25 [ 4 [5 [2 [7 [ [з 6 [ [| 
Tene | њим | 


reserved 


| туре | 
мо ы Н 


DPU_SFBCD_CFG 


ПЕЕ 
Value 

fesenes [ий јао је eme  — | 

ое ао [mo ре |” 

[вор вуғав fio [ш ре еван 


7.54.88 DPU_SFBCD_STS 


Fi [s 9o 5 [25 2 [25 [25 2s [2 [2] 9 | 9 [ 9 [e [| [6 


reserved SFBCD STS 
Type 


iit” 
| Резе: eee о | о | о | о | о 
ИСТИ EEE ПИ СЗ ПИ Е СЗ СЗ ЕВЕ ПН 


SFBCD_STS 
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еј 90 S 
Crese EET Го ECTS EET EXE Гете Го о | 


DPU_SFBCD_STS 


Field Name Type Reset Description 
Value 


ата m fo ет 
SFBCD_STS [20:0] |RO |охо555 | status info of sfoca 


7.5.4.89 $ DPU SECURE 


Ten Ги [з [2s 2 2 s [25 [2 [а [2 [ [ж [лә [тв [зт [15] 
Teme 


reserved 


- reserved 


а 


S_DPU_SECURE 


Field Name Type Reset Description 
Value 


КЖ... 


7.5.4.90 5 BG COLOR 


ви Ги [о [9 [ав o [2 [25 [2 [о [2 [7 | » о [| [7 [15] 
Dwe овј во | 
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ЕЕ со BA 
ЕЖ | о | о | о | о |о |о | о | о 
ЖЕСЕ ЕЛЕЛЕНЕЛЕЛЕЛЕЛЕНЕЛЕЛЕЛЕНЕШЕНЕНЕН 


S BG COLOR 
me | во 
esa | о lololol ee eee 


S_BG_COLOR 


Field Name Type Reset Description 
Value 
ma |mo [oo ООО 
S BG COLOR [23:0] |RO |00 _ |5 BG COLOR 


7.5.4.91 S LAYO BASE ADDRO 


Fm [o [9o [2 [28 [7 2 [25 [4 [5 [2 [7 [ e 6 [ [| 
реј бет | 


S LAYO BASE ADDRO 
[we | м 
| вези | o | о [о [о о | о [JN Np о [о [о оо оо 
ШЕ EE ППИ Е С ЕС ЕС И ПСИ 


S LAYO BASE ADDRO 
ер 
ЕСІЕЕЕЛЕНКЕКЕКШЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕН 


S LAYO BASE ADDRO 


Field Name Type Reset Description 
Value 


S LAYO BASE AD | [31:0] me S LAYO BASE ADDRO 
DRO 


7.5.4.92 $ LAYO BASE ADDR1 


Fm [э [9o [2 [28 [7 25 T5 [4 [5 [2 [7 [ [з e [ [| 


S LAYO BASE ADDR1 
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| те | 0021 
ЕЗ ЕЛЕЧЕНКНЕЛЕЧЕЧЕЛЕЧЕНЕЧЕЧЕЧЕЧЕЧКА 
Ж RES ЕТ ЕЛ ИС СЕЕ ЕС ЕЈ ЕЙ ЕЕ ЕЙ 


S LAYO BASE ADDR1 
Eme [OCS 
[кее [s T9 T5 T5 T T T9 T ET T T T T8 Ге Ге 


S LAYO BASE ADDH!1 


Field Name Type Reset Description 
Value 
S LAYO BASE AD | [31:0] > је | $ LAYO ВАЗЕ АРОР! 
DRI 


7.5.4.93 $ LAYO CTRL 


Бе ЕЛЕЕ ШЕЕ ЧЕ ШЕ а ЕВ 


— reserved reserved 


= S_LAYO 
reserved = S LAYO FORMAT 
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S_LAYO_CTRL 


Field Name Type Reset Description 
Value 
may [n foo |н 7 
пәлі [RO [oo је ООО 


S LAYO BLEND M | [16] 0x0 S LAYO BLEND MODE 
ODE 
S LAYO RBUV. SW | [15] Сс S LAYO RBUV. SWITCH 
ITCH 


СІ [mew [no ре eem — — — — 


S LAYO SWITCH |[9:8] [во [оо | S LAYO SWITCH 
S LAYO FORMAT  |[7:4] |00 |S LAYO FORMAT 


ES 0x0 B 

-LAYO [Ro |06 Е 

БИБЛИ БИ ЕЕ «ЗИ 
EN 

та БЫ је mum 
элю [пт је је Ја CS 
[summ fo ро foo som — — y — 


7.5.4.94 S LAYO SIZE 


ICHEREIEIEIJEZEIEIEIEJEIEREIEREIEZE] 
[төте | МАМЛ му | 


reserved S_LAYO_SIZE_Y 


S LAYO SIZE 


Field Name Type Reset Description 
Value 


ые [mum [mo је [mew — — — — — — — — 


sues баку eme [no ре [вю | 
[mew uem |ю [oo је  — — 


V0.3 Spreadtrum Communications, Inc., Confidential and Proprietary 2047 of 2330 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


КРВ SPREADTRUM | SC9853l-IA Device Specification 
ове [nro [m [oo [omose O 


7.54.95 S LAYO PITCH 


Cen [s 925 [25 27 || =] [2] [гт | 2 [ [e [зт [15. 
Ева 


reserved 


т ою 
Pose Eo To о С T2 T2 T ГЈ] 


S LAYO PITCH 


Field Name Type Reset Description 
Value 


ЕН ГИС ПТ. S 


7.5.4.96 S LAYO POS 


m [o [o [3 [2s [7 [25 T5 [4 [5 [2 5 [9 [9 e [ v [6] 
Ly о в | 


еј вој во 
[n Eo o Ee E91 T9 T2 T2 T3 T4 T$ T9 T T9 T T9- 


S LAYO POS 
Field Name Type Reset Description 
Value 
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== [эш [о је pue | 
Бито Jera [ao ре [зше | 


жеме [mem [no ре eem SCS 
елу тов х [пш јо ре зов 


7.5.4.97 S LAYO ALPHA 


_ ви [o [9o [3 [29 [7 29 |» [а |» [2 [7 [9] v [18 [в 


reserved 


ІСІГІ овј зела 
еј ——— w ОШЫН 
[e Eo To E Eo E Ee EE] e T9 2 T9 T T T9- 


S LAYO ALPHA 


Field Name Type Reset Description 
Value 
ms [e [e pem: 
S LAYO ALPHA [7:0] Ro оо | S LAYO ALPHA 


7.5.4.98 S LAYO CK 


ICHEREIJEIEIEZEIEIEIEIEIEREIEIEJEZE] 
Dame [sumo | 


reserved S LAYO CK 
Type 


ЖА сс 9 , | 
SS — — à ààw о | о | о | | | | о | о 
[ia] БА а E ERR ЕЧ ЕСЕ ЗС БИ 


S LAYO CK 


Name | 
EAS 18 _ -_- --.- = 
| вези | о | о | о | о| о [о {о [о јо [о {о [ооо [оо | 


S LAYO CK 
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Field Name Type Reset Description 
Value 


ыш [mus [mo foo wem —  — — — — — —— 
uw o [mw во [oo К ЗОО 


7.5.4.99 S LAYO PALLETE 


ИТИЕЕЕЛЕЗЕЛЕЛЕЗЕЗЕЗЕЗЛЕЗЕШЕЛЕЗЕЛЕЛЕЗ 
реј тәш Dn) уулорлцктнв | 
| оа о 
rea | | о o [9 [9 ee | оре [9 L9 [9 a] 
ШІН ЕЛЕПЕЛЕЛЕЛЕЛЕНЕЛЕЛЕЛЕЛЕЛЕНЕНЕНЕН 


S LAYO PALLETE RGB 


| туре | м | 
Reset | о | о | о | о| о | ој ој о| о [о о [оо {оо | 


S_LAYO_PALLETE 


Field Name Type Reset Description 
Value 


еме [mus [no је је 


S LAYO PALLETE | [23:0] ANM S LAYO PALLETE RGB 
RGB 


7.5.4.100 S LAYO CROP. START 


Ten Ги [so] 2 [2 [2s [25 25 T [2 [т | » [лә [| [7 [15] 


S LAYO CROP START Y 


[ome шше | SYNGIRORSPALX | 
е ою 
Pose О О О | о о Ро ере о Ге Тео Гете Та 


S LAYO CROP START 
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Field Name Type Reset Description 
Value 


ые СЕ [mo је [mew — — — — — — — — 


S m CROP ST | [27:16] ишш S_LAYO_CROP_START_Y 


S LAYO CROP ST | [11:0] I ——— LAYO СВОР START X 
ART. X 


7.5.4.101 5 LAY1 BASE ADDRO 


_ и [o 9o [2 [0 T [5s [25 [25 [аз [2 [т | » | | [7 [15] 


S LAY1 BASE ADDRO 


е NA | 
| вези | о | о |o |o ho о Lo} о ^o | ојл wo | o | oo 
ПЕ БА Е ИНЕШ ЕЩЕ АЕ И И И ШЕН ИНЕ 


| Мате | S LAY1 BASE ADDRO 
| туре | ВО 
| Везе | о | о (о [о [о | о [ о [о [ о (о {о [о [о [о [оо 


S LAY1 BASE ADDRO 


Field Name Type Reset Description 
Value 
S [АУТ BASE AD | [31:0] ЧУ |0 $ LAY1 BASE. ADDRO 
DRO 


7.5.4.102 $ LAY1 BASE ADDRH1 


i [o 9o 2 » T [2 [25 [и [а [2 [т |» [лә [| [7 [15] 


S LAY1 BASE ADDR1 


ШІНЕЛЕЛЕЛЕЛЕШЕЛЕНЕНЕЛЕЛЕЛЕНЕНЕЛЕНЕН 
еј знаењето 
ЕТЕ СЕЕ 
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S LAY1 BASE ADDH!1 


Field Name Type Reset Description 
Value 


S LAY1 BASE AD | [31:0] LAM ANE S LAY1 BASE. АООВ1 
DR1 


7.5.4.103 S LAY1 CTRL 


В SN) SILET EIS EF 


ANN reserved L 


| туре | 


ге 
И m 
d 


S LAY1 CTRL 


Field Name Type Reset Description 
Value 
man [n [oo ООО 
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$ LAY1 BLEND M | [16] 0х0 S LAY1 BLEND MODE 
ODE 
S LAY1 RBUV. SW | [15] БЕН Б S LAY1 RBUV. SWITCH 
ITCH 


кэме eem [no је је 
Isuw sumo [tem [mo је ја 


Бит [ira ро ре _[Saviromwar — — | 
[mew Пу [RO [юш је — — —— 


S LAY1 ALPHA SE pec Б је S LAY1 ALPHA SEL 
L 


7.5.4.104 S LAY1 SIZE 


| B | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
(тре КТ „ сс. — | 
| Reset Д714ЧШПЛЕНЕНЕВЧИЕЛЕЛЕЛЕЛЕНЕЛЕЙ 
(ала Е ЕВЕ В 
Name —— ___ = зла зшех (| 
тре 5... 
ЕШ 7 КЕПХЕГКНЕНЕНЕЛЕЛЕЛЕНЕНЕН 


S_LAY1_SIZE 


Field Name Type Reset Description 
Value 


еме [mum [mo је је 


Бали вису [ты ро [oo ју | 
[mes fosa [so ре је | 
meo јо foo | 


S LAY1 SIZE X 11: 0] S LAY1 SIZE X 


7.5.4.105 S LAY1 PITCH 


ви Ги [so] 2 2 [s [25 [2 [а [ [т [ж | [е [зт [15] 
C 
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me POU 
ЕСЛЕЛЕНЕНЕНЕЛЕЛЕЛЕНЕЛЕЛЕЛЕНЕНЕЛЕНЕН 
ШІИЕЛЕЛЕЛЕЛЕШЕЛЕНЕЛЕЛЕЛЕЛЕНЕНЕЛЕНЕН 


S_LAY1_PITCH 


Field Name Type Reset Description 
Value 
га [e [oo [weed 
S LAY1 PITCH [11:0 |RO |00 _ |S САУТ PITCH 


7.5.4.106 S LAY1 POS 


Ten [o [o [5 [2 [7 [25 [25 [4 [5 [2 T [9 T e [7 [| 
попе | ЕНЕ м 


reserved S LAY1 POS Y 
туре | oO RO | 
[Ree | о [о [ото [о [оо о о о о [ооо [о | о. 
| Bit |15|1а тз | 12 | п | о| 9 | 8 | 7 | 6 | 5 а з [2 [1 Jo | 
ММ МУ мах | 


S_LAY1_POS 


Field Name Type Reset Description 
Value 


Dew [mus [no |ә је 


эзүү eme ро ре је | 
[mei [uem ОЗ ре је | 
Бали ғоз Јна [so ре јак | 
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7.5.4.107 S_LAY1_ALPHA 


_ ви [и [9o [3 [29 7 29 |» [а [7 [2 [7 | » e [7 [| 
Du eS 


Туле ООО и 
Ee ПИ И ОВ И А ПН 


reserved 


ШІН ЕЛЕПЕЛЕЛЕЛЕЛЕНЕЛЕЛЕЛЕЛЕНЕНЕЛЕНЕН 
[one т | ил | 
| О БЕНЕН: — 7] 
Prec О О о С С О О о С СС О С ОСЗ [= 


S_LAY1_ALPHA 


Field Name Type Reset Description 
Value 
кы [m [ю [waned 
S LAY1 ALPHA [7:0] во охо | S LAY1 ALPHA 


7.5.4.108 S LAY1 CK 


ICHEREIEIEIEZEIEIEIEIEIEREIEIEJEZE] 


reserved S LAY1 CK 


ШЕЛИЕЛЕЛЕЛЕНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕНЕЛЕЛЕНІЕС 
[Name | з лык 77 | 


S LAY1 СК 


w] Че) в. | 
(его af NO [о | о | ојгјојојојгјојојојојој 


S_LAY1_CK 


Field Name Type Reset Description 
Value 


СИ СЕИ foo јем —  — — — — —  — 
эү к ева јо ре suem — O O 
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7.5.4.109 S LAY1 PALLETE 


_ ви [o [9o [3 [29 77 |» |» [2s [5 [2 [т |» 6 [ [| 
[ene [ened 


Г туре RO 
| Резе: /ЕЛЕНЕНЕНЕНЕНЕНЕН 


reserved S_LAY1_PALLETE_RGB 


ШО Т ЕКА ЗЕ ИЕЛИ SER ЕИ Н СИ 


S_LAY1_PALLETE_RGB 


ер C—O 
ае | о lole lololol e eee 


S_LAY1_PALLETE 


Field Name Type Reset Description 
Value 


ena [mus [mo [oo је 


S LAY1 PALLETE | [23:0] pee per, S LAY1 PALLETE RGB 
RGB 


7.5.4.110 S LAY1 CROP START 


Lese] pepe pe eren pn e pee d pese es] 
L3 —— NN stavicropstanty | 
|" MENS. О — 
[Ree |o |o | о|о|о | о|ој|о|о| о ојо оо оо 
БСИЕЗЛЕЛЕЛЕМЕЛЕЛЕНЕНЕЛ ЛЕЛЕДЕЗЕЛЕЙЕН 
| Мате | еше 5 лун спор зтатх | 


S_LAY1_CROP_START 


Field Name Type Reset Description 
Value 


wee fea [so — [oo шше | 


s- ДАМ CROP ST | [27:16] Б ЕЕ S LAY1 CROP. START. Y 
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$ LAY1 CROP ST | [11:0] 0х0 $ LAY1 СВОР START X 
ART. X 


7.5.4.111 $ LAY2 BASE ADDRO 


ви [o 9o [2 |» T [2 [25 [и T [2 [т | » [лә [в [7 [15] 


S LAY2 BASE ADDRO 


ШЕ CORR ER e ROC EE RR ECRIRE I RC 


S LAY2 BASE ADDRO 


| туре | 0 СУ | 
Rese | о | о | о | о| о [о {о [о јо [о {ооо јо {оо | 


S LAY2 BASE ADDRO 


Field Name Type Reset Description 
Value 
S LAY2 BASE AD | [31:0] © NUN S LAY2 BASE ADDRO 
DRO 


7.5.4.112 $ LAY2 BASE ADDRi 


_ ви [o [9o [2 [29 7 |» T5 [а [5 [2 [7 [ 6 [ [| 


S LAY2 BASE ADDR1 


IBN EEE ЕЕ С CRI ПА RSS Е ЕВ 


S LAY2 BASE ADDR1 


ЕГЕ 
еј GN 
[= fo [о Го [о [о о ере Ре ере ер 9] 


S_LAY2_BASE_ADDR1 


наше Ги | Type [few | мене 
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LAY2_ BASE AD | [31:0] Jos [июн — — — — S LAY2 BASE АРОР! 


7.5.4.113 S LAY2 CTRL 


EE EIE EI 


= reserved 


| Type | 


Б S LAY2 re 
reserved ears S LAY2 FORMAT 


S LAY2 CTRL 


Field Name Type Reset Description 
Value 


кые [eem [mo је [mew — — — — — — — 


S LAY2 BLEND М | [16] ЕЕ $ LAY2 BLEND MODE 
ODE 


a LAY2_ RBUV_SW | [15] | | S LAY2 RBUV. SWITCH 


кэме eem је [mew — — 
зле зап [mes јо је јет | 
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[SLAVE FORMAT [та [mo је јект | 
| еземед | E EBERT 3] ІІМ [во оо [ее | |rseved | 


5. LAY2 ALPHA SE peque S LAY2 ALPHA SEL 


эшек п [о ја [к OOOO 
элек [и је ро summ — — — — — — 


7.5.4.114 S LAY2 SIZE 


| B | 31 | 30 | 29 | 26 | 27 | 26 |25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
Name | злу 0 7| 
тре ВЕ... сс ~ (> ~ _ 
| Резе: РН о | о | о | о о | о | с| | со о | 0 | 
| ви [use | 13 | 12 | 1 | пој 9 | г |7 je | 5 |4|з|2 | 1] о] 
| Name | reserved S.LAY2 SIZE_X 


S_LAY2_SIZE 


= [m me зе. 
Value 

[www [иш [no је eme  — | 

оле wm [во [oo веку | 

ош [nem [no ре eme _  —  — 

лла эле х [ио [ro [ш вех | 


7.5.4.115 5 LAY2 PITCH 


ви Ти о [9 [2 2 [s [25 [2 [а [ [т | 9] v [в [зт [15] 
еј ww] 


reserved 


Se ОВ 
| eset [О ОЗ ВЕСОВ ИЕ И И ЕЕ ИЕ И ИЕ И ЕИ 
en С ee ПА ЕС Ee ЕНЕНЕ 
| Name | reserved) ___ S_LAY2_PITCH 
іу ЕЕ =” — Í  — 
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S_LAY2_PITCH 


Field Name Type Reset Description 
Value 


кые [вил [mo је је 
Бакар mem јо је ЗЕЕ ООО 


7.5.4.116 $ LAY2 POS 


| B |31 | 30 | 20 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 
тре ЕЕ... А д 
ЕШ ЕЛЕНЕНЕНЕНЕКХАЗГКИЕНЕНЕЙ 
| ви [use | 13 | 12 | v | пој о | ге |7 je | 5 |4|з|2 | 1] о] 
си ығ ES 


S_LAY2_POS 


и ме НИШ LN 
Value 

ош [mu [no [oo ems SC 

олло розу [erm но ре Јаде —  žŽ | 

ее јаре ре |н” 

зар mum [ro ре |siwzex 


7.5.4.117 5 LAY2 ALPHA 


_ ви [o [9o [3 [29 7 |» |» [а |» [2 [7 | » |» [18 | [6 
ТИСТИ 


reserved 


еј ве 
е | о olele eee 
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в Г әрә е Гео] 
СТИ БЕ вел | 


vo Оо RO 
ЕШЖ /ТИЕНЕЛЕЛЕНЕНЕШЕН 


S_LAY2_ALPHA 


Field Name Type Reset Description 
Value 
mu m fe [waned 
S LAY2 ALPHA [7:0] во оо | S LAY2 ALPHA 


7.5.4.118 S LAY2 CK 


ICHEREIEIEIEZEIEIJEIEIEIEREIEIEJEZE] 


reserved S LAY2 CK 
Тую ll м o — — 
[Ree | о | о |о | о|о|о|о| о ојојојојојојојо. 
| Bi [15 та | 13 12) | о| 9 | 8 | 7 | е | 5 ја | з|2 | тој 
| Мате | S LAY2 CK 
[me | део... | 
| Reset | о | о | о | о, oo? | о | о | о | о| о| о | о o] 


S_LAY2_CK 


Field Name Type Reset Description 
Value 
эщ [no o emm | 
S LAY2 CK [23:0] |RO оо |s LAY2 CK 


7.5.4.119 S LAY2 PALLETE 


_ ви [o [9o [3 [29 [77 |» |» [2s [з] [7 |» |» e [ [в 
Dum оче | зерен _ 
| во БЕНЕН БЕНЕН — — —] 
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пеге: | о | о | о | ој о| ој ој о| о| ој ој ој ој ојојо. 
cer АП RE ИСТИ ЕЕЗ ee Е e 


S LAY2 PALLETE RGB 


ер во 
ЕЛЕЛЕНЕНЕНЕЛЕЛЕЛЕНЕНЕЛЕЛЕНЕНЕЛЕЛЕН 


S_LAY2_PALLETE 


Field Name Type Reset Description 
Value 


ыма fea [so — [oo meme | 


S LAY2 PALLETE | [23:0] ELA S LAY2 PALLETE RGB 
RGB 


7.5.4.120 S LAY2 CROP. START 


| Bit |31 | 30 | 29 | 28 | 27 | 26 | 25 | 22 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16-. 
S LAY2 CROP START Y 

 Туре | | RO ј оО 

|Rst|o|o[o[o]|]o[|o[|o|o|o]o]ojojojo оо 

| Bit |15|1а|13 | 12 | 11 | тој о {в [7 {6 {5 {а {з {2 {то 

| Name | reseved | 7 8S1AY2CROPSTARTX —— | 


S LAY2 CROP START 


Field Name Type Reset Description 
Value 


mem qmm pe e em БЕНЕН 


S LAY2 CROP ST | [27:16] S LAY2 CROP START Y 
ART Y 


| еземед | Е ЕН ГИ ЕО |rseved | 


шісі = LAY2 CROP ST m 0] $ LAY2 СВОР START X 
ART. X 


V0.3 Spreadtrum Communications, Inc., Confidential and Proprietary 2062 of 2330 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


КЕЗ SPREADTRUM | 5С9853ІЧА Device Specification 


7.5.4.121 5 LAY3 BASE ADDRO 


_ ви [o [9o [2 [29 7 |» [» [а [5 [2 [7 [ e [ [| 


ею 
БЛЕЛЕЗЕНЕНЕЛЕЛЕЗЕНЕШЕНЕШЕЛЕЛЕЛЕЛЕН 


S LAY3 BASE ADDRO 


ШИ REE СЕ ЕС СИ ДЕЈ ВЕД Н СИ 


S LAY3 BASE ADDRO 


EGRE GENE 
ае | о lole lololol e eee 


S_LAY3_BASE_ADDRO 


Field Name Type Reset Description 
Value 
S LAY3 BASE AD | [31:0] ES је S 1АҮЗ BASE ADDRO 
DRO 


7.5.4.122 $ LAY3 BASE ADDR1 


_ ви [o [9o [2 [29 7 |» |» [а [5 [2 [7 [ e [ [| 


S ГАУЗ BASE ADDR1 
Type 


| У» | 
Reset | о | o [о | об ој о| о | о ojo[o ojo |o[o 
ERR RN 


S LAY3 BASE ADDR1 


тло | ТТ m — —— — 
ea | folelo lololol lele eee 


S_LAY3_BASE_ADDR1 


Field Name Type Reset Description 
Value 


S LAY3 BASE AD | [31:0] 5 | | $ LAY3 BASE. АРОР! 
DRI 
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7.5.4.123 S LAY3 CTRL 


BCHENEJEJEIJEZEJEJEREIEREIEREDEIERES 


( reserved 


| Type | 


re 
Е 453 
а 


S_LAY3_CTRL 


Field Name Type Reset Description 
Value 


am [Ro [oo [weed 7 
S LAY3 BLEND M | [16] 0x0 S LAY3 BLEND MODE 

ODE 

S LAY3 RBUV. SW | [15] EA S LAY3 RBUV. SWITCH 

ITCH 


кэе uem [no је је 
левите [tem [mo је ЗАТ ООО 
oo [swaro — — — — — — — 
[p eme oS 


S LAY3 ALPHA SE m S LAY3 ALPHA SEL 
L 
S LAY3 CK EN оо | S LAY3 CK EN 
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7.5.4.124 S LAY3 SIZE 
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ЕІЕЛЕЛЕЗЕЗЕНЕЕЕЕЕЛЕЛЕНЕЛЕНЕЛЕНЕНЕН 


ШІИЕЛЕЛЕЛЕЛЕШЕЛЕЛЕЛЕЛЕЛЕЛЕНЕНЕЛЕНЕН 


S_LAY3_SIZE 


[om |" те ma ме 
Value 

[www [иэ [no је eme ______________| 

лл эле [era [ro је вв | 

ее [nem [no ре eme ООО 

[uw эле х [по јо ре вах | 


7.5.4.125 S ІАҮЗ PITCH 


ви Ги [з [2 [2 2 [s [25 | и [ [77 [ж | [в [зт [15] 
еј нв 0-0” 


reserved 


рен веј SCSI 
еј вој во 
ЕСЛЕЛЕШЕЛЕЛЕНЕНЕЛЕНЕНЕЛЕНЕНЕНЕЛЕЛЕН 


S_LAY3_PITCH 
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Field Name Type Reset Description 
Value 


ые [вил [mo [oo је 
[uw pr mem [mo је [siwen —— — 


7.5.4.126 S LAY3 POS 


Li [s po] [29 [2 [25 [25 s [5 2] ЕЕЕ 
тле ою 
вези | о ој | о Го го о Го С С С ВС 
ШІШЕЛЕЛЕЛЕЛЕЛЕЛЕНЕНЕЛЕЛЕЛЕНЕНЕЛЕНЕН 


S_LAY3_POS 


ме |4 зе ме 
Value 

[wer [mu [no ре [ште SSCS 

[saava розу [erp |no ре Јадете — čžč  žŽ | 

ош [mem [mo ре eme —  — — 

[sum osx [mg |n [ш [елаве 


7.5.4.127 5 LAY3 ALPHA 


Ten [o [so [2s [2 [2 [s [25 [2 [а [ 2 [и | » | [те [7 [15] 
еј ww] 


reserved 


Type 


HE SS ВЕ Е e ae ЕСЕЈ СИ e ЕА d 


reserved S LAY3 ALPHA 
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S_LAY3_ALPHA 


Field Name Type Reset Description 
Value 


Сетей о СИИ 


7.5.4.128 S LAY3 СК 


ви Ги о [25 |» 2 [s [25 [2 5 [2 [т | » [лә [тв | v [ле] 


reserved S_LAY3 СК 
Type 


OO . 3h ^-^: | 
LE3.——— à à]. о | о | с | „о 7 | о | о 
ПЕС С Е ВЕ ЕСЕ CRT ЕИ ИКЕ 80 


S_LAY3_CK 


ЕГЕ 
еј во 
ае | Jolo С С О С С С ВЕ С Гео Гете Те 


S_LAY3_CK 


Field Name Type Reset Description 
Value 
еј је wem — — — — — — — — 
S LAY3 CK [23: 0] Ro% joo | S LAY3 СК 


7.5.4.129 S LAY3 PALLETE 


| Bit | зя | зо | 29 | 28 | 27 | 26 | 25 |24 | 23 |22 | 21 | 20 | 19 | 18 | 17 | 16 | 
пате | — end | STAYS PALLETE RCS 
Type 


ERES] SEEDS EET RS IRSE Еж и ЗЕ ЕН 


S LAY3 PALLETE RGB 


[төте 
Dm | 85 SSS 
ЕСЕЕНЕНЕЛЕНЕНЕЛЕЛЕНЕНЕНЕЛЕНЕНЕЛЕЛЕН 
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S_LAY3_PALLETE 


Field Name Type Reset Description 
Value 


| еземед | | [31:24] [RO __|охо [ее | |rseved | 


ee LAYS | PALLETE_ a 0] | | $ LAY3 РАЦЕТЕ RGB 


7.5.4.130 $ LAY3 CROP. START 


ви [o [во | [2 [2 [2 [25 [23 T [2 [77 | [19 [в [| [л 


S LAY3 CROP START. Y 


Type 


ж 5,0 | 
ЕШ ЕЛЕНЕНЕНЕНЕНЕГҰЛХЕСИЕНЕН 
ШИ ЕЛЕЛЕНЕЗЕЛЕЛЕЛЕЛЕЛЕЛЕНЛЕЕЛЕЛЕЛІЕСІ 


S 1АҮЗ CROP. START. X 


S LAYS CROP START 


Field Name Type Reset Description 
Value 


| reseved | | [31:28] |RO |00 _ |тевема | |reseved | 


PE m CROP ST | [27:16] је. $ LAY3 CROP. START. Y 


эме [uem [mo је [mew — — — — — — — 


S LAY3 CROP ST m кеј S LAY3 CROP START X 
АВТ X 


7.5.4.131 $ LAY4 BASE ADDRO 


Ten Ги [о [2 |» T [s [25 [и [а [ [2 | » [лә [в [7 [15] 


S LAY4 BASE ADDRO 
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еј зите 
ер 8 S 
ае |1 1 [о [9 [2 [9 Ге [9 [2 


S LAY4 BASE ADDRO 


Field Name Type Reset Description 
Value 


S 1АҮ4 BASE AD | [31:0] E qs S LAY4 BASE ADDRO 
DRO 


7.5.4.132 $ LAYA4 BASE ADDRi 


_ ви [o [9o [2 [29 7 |» T5 [а [5 [2 [7 [ [з e [ [| 
еј ея | 


S 1АҮ4 BASE ADDR1 


PON 
[Reset | о | о | о| о|о| ој ојо|о| ој ојо| ој ојојо! 
НЕК иаа ара 


S_LAY4 BASE ADDR1 
јо 
ЕЛЕНКИКИКИКИКЕНЛЕЛЕЛЕЛЕЛЕЛЕНЕНЕНЕН 


S_LAY4_BASE_ADDR1 


Field Name Type Reset Description 
Value 
S 1АҮ4 BASE AD | [31:0] GN ЕШ S LAY4 ВАЗЕ АООВ1 
DRI 


7.5.4.133 S LAY4 CTRL 


BCHENEJEREIJEZEJEJEREIEREIEREDEIERES 


М reserved ER 
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|Д 
DE 


Type 


= S_LAY4 
reserved E S LAY4 FORMAT 


S LAY4 CTRL 


Field Name Type Reset Description 
Value 


еме [mm [mo је [mew — — — — — — — 


5. ДАУА. BLEND_M = Fo «ҸҸ S_LAY4_BLEND_MODE 
s LAYA RBUV_SW | [15] NA | S LAY4 RBUV. SWITCH 


ТЕГ: — Dep [Ro oo [mmm — 
Rum [em ГИ C тни 
раат [та ро [oo јамка 
| еземед | ВИ 3] ІЛ [во оо  [rswed |— | |rseved | 


s- ГАУ4_АЕРНА_ЗЕ all ae | | 5 1АҮ4 ALPHA SEL 


сте п [о ја sume — — — — — — — 
элек jm [ю foo [лав —— — — — — — 


7.5.4.134 5 LAYA SIZE 


m [э [o [3 [2s [7 [25 T5 [4 [5 ЕЗЕК | v [| 
[SY 
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Б ас —...—. 
ЕШ ЕЛЕНЕНЕНЕНЕНЕНЕЛЕЛЕНЕНЕН 
| ТЕЕ Л 4|13|12|/11)1я9|9|8|7)6)|8|4|3|2)1)|0| 


во | ЕНЕ 
ЕІЛЕЛЕЛЕЗЕЗЕНЕЕЕЕЕНЕЛЕЕЕНЕНЕЛЕНЕЛЕН 


S_LAY4_SIZE 


и ме а ИИ 
Value 

[wer јаре ре ано 

оче [емо [ro [oo раче _ 

Пееме [mem [no ре eme 7 

чек [ио јо Joo [suweszx | 


7.5.4.135 S ІАҮ4 PITCH 


ви Ги [з [9 2 [7 [s [25 [2 [а [2 [7 | » | о [в [зт [15] 


reserved 


Type 


eae eee 
| Reset | ЕШ ШИЕ И И И И И И И И И И ИШЕ И 
ИТ 


reserved S_LAY4 PITCH 


S_LAY4_PITCH 


Field Name Type Reset Description 
Value 


ые [вил [mo [oo је 
[uw pr (ша јо foo [вит —— 
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7.5.4.136 S_LAY4 POS 


Ten Ги 9o [2 2o [2 [2s [25 2 [а [2 [т | » [лә [е [зт [15] 
[CSO O 


Type 


ШІИЕЛЕЛЕЛЕЛЕШЕЛЕЛЕЛЕЛЕЛЕЛЕНЕНЕЛЕНЕН 
"пите | тшш ООО СОСО 


S_LAY4_POS 


ме а ee 
Value 

[wer јаре ре eme SCS 

[suwrosY Џен [ro [oo раче | 

[www ыа [Ro wo emm | 

лм роз х [mg |n ре Јаде | 


7.5.4.137 5 |АУ4 ALPHA 


Cen [o [9o [3 [25 [7 ЕЕЕ [5 а [7 [e [в [ v [| 
[ene | | 


reserved 


ШІН ЕЛЕПЕЛЕЛЕЛЕЛЕНЕЛЕЛЕЛЕЛЕНЕНЕЛЕНЕН 
ІСІГІ шшш DD) зоната | 
wef ою 
ПЕ | О о о С С О О С С ССВ Го] 


S_LAY4_ALPHA 


Field Name Type Reset Description 
Value 
ата [mo [oo ww — SS 
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[summe [ту [m ре ООО 


7.5.4.138 S LAY4 CK 


Cen [s |» | [25 2 [2s [25 [2s [2] [т | 2 [19 [тв | ve 


reserved S LAY4 CK 


S LAY4 CK 


Field Name Type Reset Description 
Value 
эш [no је wem — — — — — — — — 
S LAY4 CK [23:0] |RO |00 |s кауч CK 


7.5.4.139 5 LAY4 PALLETE 


E [o [9o [2 [25 [77 29 25 [2s [5 [2 [5 [ | e e [ [в 
ene ОО 


reserved S_LAY4 РАЦЕТЕ RGB 


S 1АҮ4 РАЦЕТЕ RGB 


S ГАУ4 РАЦЕТЕ 


Field Name Type Reset Description 
Value 
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S 1АҮ4 РАЦЕТЕ | [23:0] e p вс “и S LAY4 РАЦЕТЕ RGB 
RGB 


7.5.4.140 $ LAY4 СВОР START 


Ten Ги [о [9 |» [2 s [25 [25 T [2 [т | » [лә [в [| [15] 
ЕСІГІ БЕН “ЕЕЕ 


S_LAY4_CROP_START_Y 


C оное а 
п» ово 
rea | | о [о о С О С С ОС С С О С СЗ С 


S_LAY4_CROP_START 


Field Name Type Reset Description 
Value 


S- m CROP ST | [27:16] e p јан S_LAY4_CROP_START_Y 


эе uem [no је је 


S 1АҮ4 CROP ST | [11:0] 0x0 S_LAY4 СВОР START X 
ART. X 


7.5.4.141 5 LAY5 BASE ADDRO 


ви [o [so [2 |» T [2s [25 и T [2 [т | » [лә [| [ [56] 


S LAY5 BASE ADDRO 
Eme [OCS 
тае О О О С С С С С И ИИ ОИ СИ ОВ ИСИ ИСИ ИСИ 


S_LAY5_BASE_ADDRO 


Ево 
ЕСЛІЕНЕНЕЛЕНЕНЕЛЕНЕНЕНЕНЕЛЕНЕНЕЛЕНЕН 


О ЕО | ЕЛ Н 


V0.3 Spreadtrum Communications, Inc., Confidential and Proprietary 2074 of 2330 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


EP SPREADTRUM | 5С9853ІЧА Device Specification 


S_LAY5_BASE_ADDRO 


Field Name Type Reset Description 
Value 


$ 1АҮ5 BASE AD | [31:0] Be je | S_LAY5_BASE_ADDRO 
DRO 


7.5.4.142 $ LAY5 BASE_ADDR1 


Ten Ги [so] [=] [8 25 [и [а [2 [т |» |» [в [7 [15] 


S 1АҮ5 BASE ADDR1 


S LAY5 BASE ADDR1 


S LAY5 BASE ADDH!1 


Field Name Type Reset Description 
Value 
S [АУБ BASE AD | [31:0] ANM 0 S [АУБ BASE. ADDR1 
DR1 


7.5.4.143 S LAY5 CTRL 


ESN ES TI Е 


- reserved L 


н 
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EJEGEREJERERESERERERERERERKEE 


S (АҮ re 
reserved “suite S LAY5 FORMAT 
d 


S LAY5 CTRL 


Field Name Type Reset Description 
Value 


sunm [ю wes —— — — — — — — 
S 1АҮ5 BLEND M | [16] 0х0 $ 1АҮ5 BLEND MODE 

ODE 

$ 1АҮ5 RBUV. SW | [15] — LN $ 1АҮ5 RBUV. SWITCH 

ITCH 


Ше. 
летот [лї ро ре [авки | 
е Пу ре ре је | 


$ 1АҮ5 ALPHA SE a RNG | S_LAY5 ALPHA SEL 
L 


7.5.4.144 S LAY5 SIZE 


Ten [o о [2 2 2 [2 [25 [25 [аз [2 [т [ 9 [лә [| [зт [15] 
пате Г в | 


reserved S_LAY5 SIZE Y 
Type 


шт -- Ој 
ЕШ ЕЛЕНЕНЕНЕНЕНЕНЕЛЕЛЕНЕНЕН 
HERES ШЕШ ОЕ | иа а СЕЕ ЫЕ 
| Name | ы ша” ______ 


reserved S_LAY5 SIZE X 
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[we | о | во | 
L3 ë о | о | о | о [ооо [о || с|ј сјо | 


S_LAY5_SIZE 


Field Name Type Reset Description 
Value 


ые mum [mo [oo је 


IsuwsuEv ure [mo ја [вау _ 
mew [nem [mo ја ЕО 
sussex [nem [mo [oo [sivssvex —— _ 


7.5.4.145 S LAY5 PITCH 


_ и [o [so] 2 2 [s [25 | и [а [ [7 [ж [лә [в [зт [15] 
Dm им 


reserved 


Type 


SS eee 
| eset | 2515 И И С СИ И И И ИИ 
Ой ЕЗЕШ И EC ИЕЯЕЛЕЙЕЧЕ ЕЛЕ 


reserved S_LAY5 PITCH 


S_LAY5_PITCH 


Field Name Type Reset Description 
Value 


LO тв | MN т Ст 


7.5.4.146 S LAY5 POS 


Ten [o [so] 2o [2 s [25 22 [а [2 [т | » T [| [зт [15] 
ЕГЕ [CS ГК | 


| ОИ 


V0.3 Spreadtrum Communications, Inc., Confidential and Proprietary 2077 of 2330 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


КЕЗ SPREADTRUM | 5С9853ІЧА Device Specification 


Reset | о | о | о | о| о [о [оо [о [о о [о [о [ооо 
ЕСЕ ВЕ И Е СЗ ЗВ Е ЕЕ ЗЕ ВЕ ВЕ 


S_LAY5_POS 


pom а КОД 
Value 

эзе таа је eme _ | 

глув posvy wr [ro [oo [staverosy | 

жш ыл [no [oo eme —  — — 

[suwrosx [mg ро [oo Ја č č | 


7.5.4.147 S_LAY5_ALPHA 


Con [s 925 [25 [2 [5 [25 25 [2 2 | | о | e [зт [15. 
ера 


reserved 


реј овј SARA 
еј |] вО 
[n Eo | о E E9- E о T9 и | о T9 T Ре T T T5- 


S LAY5 ALPHA 


Field Name Type Reset Description 
Value 


Сатон Ст СИ КҮРП RR 


7.5.4.148 $ LAY5 СК 


0х00000334 Shadow of І.АҮ5 СК (0х00000000) S_LAY5_CK 
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Cer [э [ [з] [т [5 25 [з [з] [т [в [лә [тв [лт [ле] 
еј | зае | 


S LAY5 СК 
Ево 
resa о о Го [о [о [о [о [о [о [о [о [о [о [о © о 


S_LAY5_CK 


Field Name Type Reset Description 
Value 
юш [ro foo wem _ 
S LAY5 CK [23: 0] Ro joo | S_LAY5 CK 


ШЖ Л CES И ЕЧ ae IER ER ee 


7.5.4.149 S LAY5 PALLETE 


ICHEREIEIEIEZEIEIJEIEIEIEREIERETEZE] 
[home тыш | Зе РАШЕТЕ РОВ | 


ИСТИ БА АНА ЕЛЕЧЕЛЕЛЕЛЕНЕЛЕЛЕНКА 


S LAY5 РАШЕТЕ RGB 
Eme [OOS 
БСІЕЕЕЯКЕЕЛИЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕН 


S LAY5 PALLETE 


Field Name Type Reset Description 
Value 


S [АУБ PALLETE_ | [23:0] БЕ "Ui: rcr LLL S [АУБ РАЦЕТЕ RGB 
RGB 
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7.5.4.150 $ LAY5 СВОР START 


ви Ги о [2 |» [2 [8 [25 [23 T [2 [т | » [лә [в [| [15] 


S (АУБ СВОР START. Y 
Type 


ШІИЕЛЕЛЕЛЕЛЕШЕЛЕНЕЛЕЛЕЛЕЛЕНЕНЕЛЕНЕН 
ене | веј SXNSORORSPALK | 


S_LAY5_CROP_START 


Field Name Type Reset Description 
Value 
map [n [oo фе | 


s- LAYS CROP_ST | [27:16] ишини $ LAY5 CROP. START. Y 


$ [АУБ CROP ST | [11:0] ———— (АҮ5 CROP START X 
ART. X 


7.5.4.151 S WB BASE ADDR 


Ten Ги [so] [o T [2s [55 [и [а [2 [т | » [лә [| [7 [15] 
еј зен 


S_WB_BASE_ADDR 


S_WB_BASE_ADDR 


Field Name Type Reset Description 
Value 
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$ WB BASE ADD | [31:0] DEL S WB BASE ADDR 
R 


7.5.4.152 S МВ СТВІ 


Ten Ги [з [9 oo 2 [8 [25 [2s [2 [5 | » [лә [е [зт [15] 
еј AE] 


ee |.  ... | 
| Reset И ШШЕН И АЕН СЗ В В ЕИ ЕЛ 58 
| 


reserved 


a 
reserved и 
ER 


S WB CTRL 


Field Name Type Reset Description 
Value 
pug [RO |99 fema 
sween Я [RO foo ме 


7.5.4.153 S WB PITCH 


_ ви [o [oo [5 [2 [7 |» [25 [а [5 [2 T7 |» E elo [| 


reserved 


ШІИЕЛЕЛЕЛЕЛЕШЕЛЕНЕЛЕЛЕЛЕЛЕНЕНЕЛЕНЕН 
рен веј вна 
еј вој во 
ЕСЛЕЛЕШЕЛЕЛЕНЕНЕЛЕНЕНЕЛЕНЕНЕНЕЛЕЛЕН 
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S_WB_PITCH 


Field Name Type Reset Description 
Value 


еме [mua [wo foo јем — — — — — ——— — 
[wee [mo јо |oo [змен 


7.5.4.154 MMU EN 
0x00000800 MMU Enable (0x00000012) 


| MMUEN ~ | 
ер == Ги Сини =з == 
preserved | 


reserved 


= reserved i reserved 


MMU_EN 


ШЫ Ын С 
Value 

[we јаре [oo Rem —  — — — — 

тите а је [oo рите ___________| 

[weed Г је ре ре | 


mmu_vaor_bypass_ | [ 4] RW 0х1 mmu_vaor_bypass_en==1, vaor happened,the system 

en will bypass this command, not record the addr and 
generate interrupt. mmu_vaor_bypass_en==0, vaor 
happened,the system will send a default addr, record the 
addr and generate interrupt. 


кые m [m [oo ОИ 
тыз” [а ро је [mme OOOO 
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mmu_cg_en [ 1] RW 0х1 mmu hardware clock gate enable 
1: clock can be disable by hardware 
0:сіоск cannot be disable by hardwave 


тыы ГИ СИ СИ Сте = 


7.5.4.155 MMU_UPDATE 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 
Tome 


reserved 


ро соо 
| Reset ШЕ И ОЙ ЕЕЕ Н И И ШЕЕ ИСИС 
| ви [use | 1з | 12 | 1 | [о | ге |7 | 6 sa raa | 1] о] 
| Мате йү т“ ~ (~ => | 
| Туре | RO | we 
Reset | о | о o јо (о [о {о [о о | ој ој о о јо {оо | 


MMU_UPDATE 


Field Name Type Reset Description 
Value 
mas [ro foo [Resend 


7.5.4.156 MMU MIN VPN 


| Bit | зя | зо | 29 | 28 | 27 | 26 | 25 |24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
| Name | reserved mmu_min_vpn 

0€ | 8 СНИ 
[Rst|o[|o]|ojoj|oj|o[oj|ojo ошоо јо оо о 


| " [us ess | 12 | 1 | o | г |7 [е | 5 |4|з|2 11 [о | 


mmu_min_vpn 


Preset Го Го ЕЛЕЛЕЗЕЛЕНЕНЕЛЕНЕЛЕНЕН 


MMU_MIN_VPN 
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Field Name Type Reset Description 
Value 


pump [mo [oo је 


7.5.4.157 ММЏ УРМ ВАМСЕ 


Li [s 925 [25 2 [25 [25 [2s [5  z| КЕКЕ Е 
мера 


reserved 
| Туе “ы 
| Резе: | И ЕШ И ШЕ ЕЕЕ БЕШ ШЕ ЕН ЕЕ ЕЕН! ИЕ КН 
i ЕС ЕСЕ Е ПАПА 2 С ССИ ЕС ЕС НАС 


mmu_range_vpn 


БЕІІЕЕЕЕЕНЕНЕНЕНЕНЕНЕНЕНЕНЕНЕНЕНЕНЕН 


MMU_VPN_RANGE 


Field Name Type Reset Description 
Value 


кые [ыл [о је ја 


mmu_range_vpn [15: 0] RW OxFFFF | the offset range of vpn. The vpn offset must be in this 
range, otherwise, out of range interrupt will happen 


7.5.4.158 MMU_PT_ADDR 


Cen Ги 9o [2 |» [o [5 [25 [23 5 [2 [т | » | [пе [v [15] 
Пән шы | пише 
еј тро 
ЕЛЕЛЕШЕШЕШЕЛЕЗЕЛЕШЕЛЕЛЕЛЕНЕНЕЛЕНЕН 


ШЕМЕЛЕЛЕЛЕЛЕНЕЛЕДЕДЕЛЕЛЕНЕНЕЛЕЛЕНЕ 
эе тет || 


mmu_base_ppn 


LEEREN рр 


MMU_PT_ADDR 


V0.3 Spreadtrum Communications, Inc., Confidential and Proprietary 2084 of 2330 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


EP SPREADTRUM | ОС9853 НА Device Specification 


Field Name Type Reset Description 
Value 


ые [mum [mo [oo је 


mmu_base_ppn [20: 0] RW 0х0 the ррп of pagetable location base addr in DDR, the 
pagetable must be in aligned with 4k in DDR 


7.5.4.159 MMU DEFAULT PAGE 


_ ви [o [з [2 |» i [2 [25 [9 [о [2 [т | [лә [тв [зт [15] 


mmu default ppn 


aw 
ае | О С С С 5 


ПЕСИ Л А REOR ИГИ СЗ Е ЗЕЕ СЕ ВИЗ 


MMU_DEFAULT_PAGE 


Field Name Type Reset Description 
Value 


ата [Ro [oo eme | 
mmu_default_ppn [20: 0] RW 0х0 the default physical address, when тти interrupt 
happen, this address will be sent the corresponding АХ! 
command channel 


7.5.4.160 MMU_VAOR_ADDR_RD 


MMU Read VAOR Address (0x00000000) 
| Bit (зт | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 
= ШИ 


ШИ ЕС ЕЕЕ а о КАН ВЕС ЗЕ Ee 


mmu_vpn_vaor_rd 


ЕЛЕНЕНЕЛЕЛЕНЕЛЕЛЕНЕЛЕНЕЛЕЛЕНЕЛЕЛЕН 
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MMU_VAOR_ADDR_RD 


Field Name Type Reset Description 
Value 


pump [mo је је 


7.5.4161 MMU_VAOR_ADDR_WR 


ШІН ЕЛЕЛЕЛЕЛЕДЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛІЕЛЕЛЕ 
реј и 


reserved mmu_vpn_vaor_wr 
Te | лој в | 
| Bi |15|1а | 1з | 12 | п [10] 9 | 8 | 7 | 6 | 5 |4|з|2|1 | 0] 
| Мате | mmu_vpn_vaor_wr 
Te fo 


MMU_VAOR_ADDR_WR 


Field Name Type Reset Description 
Value 
map |n [oo [Resend 


7.5.4.162 MMU INV ADDR RD 


и [o [з [ж] s [25 | и [2 [т | [лә [в [ [15] 
ІСІГІ нее 


reserved mmu_vpn_inv_rd 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕНЕЛЕЛЕЛЕЛЕНЕНЕНЕНЕН 
јони 
јо 
ЕЛЕНКИКИКИКИКИКИЕЛЕЛЕЛЕЛЕЛЕНЕНЕНЕЕ 
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MMU_INV_ADDR_RD 


Field Name Type Reset Description 
Value 


pump [mo [oo је 


7.5.4.163 MMU_INV_ADDR_WR 


ви [s oo | о] [2 [2s [2s [2s [ [ 2 [7 |» e [тв [т [ле] 
Deme 2-4 000000 


reserved mmu_vpn_inv_wr 
|» CO 
Pest МАСНИ 
i ПИ ПА Е ПИ ПА ЕСЕН КАЛЕ ЕЛЕ КАЕ ЕНА 
| мате | mmu vpn inv wr 
[we | 002, 
| пеге | о | о | о | ој о| ој о| oWo 4 ojo ojo oj 


MMU_INV_ADDR_WR 


Field Name Type Reset Description 
Value 
map |n [oo [ee — — S 


7.5.4.164 MMU UNS ADDR RD 


и [o [з [ж] [o [2 [25 | и 5 [2 [т | [лә [тв [зт [15] 
еј e 


reserved mmu vpn uns rd 


ШІНЕЛЕЛЕЛЕЛЕШЕЛЕНЕЛЕДЕЛЕЛЕНЕНЕЛЕНЕН 
еј ека 
јо 
е О С О С О 51 
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MMU_UNS_ADDR_RD 


Field Name Type Reset Description 
Value 


ээп [mo [oo ја 


7.5.4.165 MMU UNS ADDR WR 


Ten [o [o [2 [2s [77 29 25 [2 [2 [2 [7 [ | e 6 [ v 6 | 
Кеј и 


reserved mmu vpn uns. wr 
[Te PR RO O 
Резе | о |о | о|о|о|о|о|о о оодо ојојојо 
| Bk | 15 | 1а | 13 | 12 | 1 [00 о ]8|7[6]5|4|3]|2|1]0 
| Мате | mmu_vpn_uns_wr 
| те | во __ O 
Reset | о | о | о јо о (о {о [о (о јо [о {о о о [о {о 


MMU_UNS_ADDR_WR 


Field Name Type Reset Description 
Value 
map |n [oo [Rene 


7.5.4.166 ММО MISS СМТ 


ви [o [з [2 [2 [2 [25 [25 [а [2 [т | 9] v [| [| [15] 
реј аа 


mmu_cnt_miss_wr 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕНЕНЕЛЕЛЕЛЕНЕНЕНЕНЕН 
ІСІГІ тюшмез _ 
[te [RO 
ЕЛЕНКИКИКИКИКИКИЕЛЕЛЕЛЕЛЕЛЕНЕНЕНЕЕ 
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MMU_MISS_CNT 


Field Name Type Reset Description 
Value 


эп [mo [oo ООО 
nso [RO ре —mmeetmem — — — | 


7.5.4.167 MMU PT UPDATE QOS 


Lm [э [9o [3 [2s [77 2 [25 [2 [5 [2 [7 [ [з el [| 
ер мн 


reserved 
| те | 5000 O 
[Ree | о | о | о о о јо јо о о ооо о о [оо 
| Bi | 15 (та | 13 | 12 wr [00] 9 {вт је {5 {а 3]|2|1]|0 
| Мате | — fesevd С mmu pt update до 


ММО PT UPDATE 005 


Field Name Type Reset Description 
Value 
ma СИ СИНИ СИ 
mmu pt update qos | [3:0] out of range first addr 


7.5.4.168 ММО VERSION 


Cen Ги [so [9 [25 [5 [25 [2 [зе [т | 9] v [тв [зт [15] 
еј шшш 00] 


reserved 


ШІН ЕЛЕПЕЛЕЛЕЛЕЛЕНЕЛЕЛЕЛЕЛЕНЕНЕЛЕНЕН 
еј чо 
ею 
[к= | [о ОС о ере С ОС ОС С О С СЗ С 
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MMU_VERSION 


Field Name Type Reset Description 
Value 


ата [m foo је | 
[15: 0] һо | 0х100 MMU module version. 


7.5.4.169 MMU_MIN_PPN1 


Т охооо | шшушарғы окови | чим | 
m [o [o [3 [s [7 2 5 [s [5 [4 [7 [| e e [ v [6] 
ГТЗ | ОО 


reserved mmu min. ppn1 


mmu min ррп1 
| пеге | о | о | о | о| о| ој о| oWo 4 ojo ojo oj 


MMU_MIN_PPN1 


Field Name Type Reset Description 
Value 
map |n [oo [ee — S 


ЕС RECTE CES ГЕСТ БС СЕСИИ ЕЛЕЕ 
[Name | титр У || 


7.5.4.170 MMU_PPN_RANGE1 


Ten Ги [о [9 [2 [o [5 [25 | и [а [2 [ | » [лә [в [| v [15] 
еј шше 00] 


reserved 


ви _| 15 | та | па | и | пој» | | ее | «|» оо 
"пате [omes | нан 
еј во | мо 
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ММО PPN RANGE!1 


Field Name Type Reset Description 
Value 


ые [ees [mo је [Reese — — — _ 


mmu range ррп1 [12: 0] RW ОХТЕЕЕ the max offset of ppn. The ppn offset must be in this 
range, otherwise, out of range interrupt will happen 


7.5.4.171 MMU MIN PPN2 


[оон | mmu in река ooo; | чинење | 
Cen [o [so [2 |» o [8 25 |“ [а [2 [т | » v [| e [ [15] 
еј 


reserved mmu_min_ppn2 


ШЕ REE Е А ВЕ Е АЕ СВ ЕС ЕЗ ЕЗ ЕП 


mmu_min_ppn2 
ССИ КНЕЧЕНКА ПИКЕ, ЧЕ ЛЕН ЕСА НЕ НН 


MMU_MIN_PPN2 


Field Name Type Reset Description 
Value 
"ро [oo [rema | 


7.5.4.172 ММЏ РРМ НАМСЕ2 


Li [s | 2 |» [28 [2 [25 [25 s [2] [т [ж [з [тв [зт [ 15. 
маме | ы 


reserved 


о 
rea] о ооо ооо ео 
ви | 15 |а |а и ое е о ее еа оо 
СИЕ УТТУ 
н он 
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MMU_PPN_RANGE2 


Field Name Type Reset Description 
Value 


ые [виз [о [oo је 


mmu_range_ppn2 [12: 0] RW Ox1FFF the max offset of ppn. The ppn offset must be in this 
range, otherwise, out of range interrupt will happen 


7.5.4.173 MMU VPN PAOR RD 


Ten [o [з [2 o  [ [25 [29 [о [2 [т | | e [| [56] 
De [med ниот | 


IE ERES EE EROR ee С С ЕС ЕВЕ 


| Name | mmu vpn раог rd 
[Rs | о | о јо јо [о | о [о | о| ој ој ој ојојојојо| 


MMU_VPN_PAOR_RD 


Field Name Type Reset Description 
Value 
шәп [n foo [news | 


7.5.4.174 ММО VPN PAOR WR 


_ и Ги [з [ж] [2 [8 25 ][ [з] [т |» [лә [тв [зт [15] 
Пән ве | порно | 


—.. tii’ 
Еж — —! — [(——|  /ЕНЕНЕНЕЛЕШ 
EE EK EE ER 


mmu vpn paor wr 
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w) == 
a| 1 lo Jolo lo lole lololol leee 


MMU_VPN_PAOR_WR 


Field Name Type Reset Description 
Value 


pump [so foo ООО 


7.5.4.175 MMU_PPN_PAOR_RD 


Ten Ги [ој o [2 [2 [25 [2 [а [2 [77 | [в [7 [15] 
Teme 


reserved 
еј во 
| "eset | В ОО В И ЕЕ ИЕ ЕИ И АНА О ЕИ 
ШЕСНЕЛЕЛЕТЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛІЕЛЕЙЕЛ 
| Мате | reserved | тти_ррп_раог га 
(тре ORO 
| Reset И о | о | с| о | | о | о | о| о | о| о о | 


MMU_PPN_PAOR_RD 


Field Name Type Reset Description 
Value 
mus [no foo menm — — _ 
mmu ppn paor rd [12: 0] Ro оо | ра out of range first ррп 


7.5.4.176 MMU PPN PAOR WR 


ICHEREIEIEIEZEIEIEIEIEIEREIEREJEZE] 
Dm ин 


reserved 


т [8 7] 
ЕСЛЕЛЕНЕНЕНЕЛЕЛЕЛЕНЕНЕЛЕЛЕНЕНЕЛЕНЕН 
ШІНЕЛЕЛЕЛЕЛЕШЕЛЕНЕЛЕЛЕЛЕЛЕНЕНЕЛЕНЕН 
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Due веј темен | 
еј | во —— — — 
ЕГЛЕЛЕЗЕЛЕНЕНЕНЕЛЕНЕНЕЛЕЛЕНЕНЕЛЕНЕН 


MMU_PPN_PAOR_WR 


Field Name Type Reset Description 
Value 


эз [so foo [em — — ——— —— 


7.5.4.177 MMU REG AU MANAGE 


ви Ги [oo [2s |» o [s [25 |“ [о [2 [т | » [лә [в [зт [15] 
еј и 


reserved 


- reserved = 


ds 


MMU_REG_AU_MANAGE 


Field Name Type Reset Description 
Value 


еме [вип [о [oo је 


mmu_reg_auth 0x0 control the authority of MMU EN, MMU MIN VPN, 
MMU VPN RANGE, MMU MIN PPN 
ММО PPN RANGE, ММО PT _ ADDR, 
MMU DEFAULT PAGE & 
ММУ ARQOS CFG.,MMU UPDATE 1: unsercure APB 
can rd&wr those regs, О:ипзегсиге APB cannot rd&wr 
those regs 
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7.5.4.178 S MMU_EN 


[ ооо [ БЕЕСГТТТІПШТЕСІІІ!!! | зиме 
ви Ги [о [9 |» e [s [25 [2 [а [2 [т | » [лә [тв [зт [15] 
еј им 


Г Туро 11 | |||. | / ^ * | .— | 9] 
| Безе ИСИ ШИШИ 415151791515 ИШИ И 
BEER EC ERIS КИ 


reserved 


и 
reserved b reserved 


S_MMU_EN 


Field Name Type Reset Description 
Value 


к= [вы [о је је 


s mmu vaor bypas | [ 4] 0x0 mmu vaor bypass en--1, vaor happened,the system 

5 en will bypass this command, not record the addr and 
generate interrupt. mmu vaor bypass еп--0, vaor 
happened,the system will send a default addr, record the 
addr and generate interrupt. 


кые ја [mo foo [meme Т” 


5 mmu cg en [ 1] 0x0 mmu hardware clock gate enable 
1: clock can be disable by hardware 
0:сіоск cannot be disable by hardwave 


7.5.4.179 S MMU MIN VPN 


Shadow of MMU MIN VPN (0x00000000) 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 22 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16-. 
| Name [ев OOOO O 


reserved s mmu min vpn 


__ мо ë 
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Ш à ДЕНЕНЕНЕНЕШ 
ШЕЛЕКЛЕЛЕЛЕЛЕЛЕЛЕНЕНЕЛЕЛЕЛЕЙЕЛЕНЕЛЕЙ 


s mmu min vpn 


me | во 
ЕЛЕЛЕНЕНЕНЕЛЕЛЕЛЕНЕНЕЛЕЛЕНЕНЕЛЕЛЕН 


S_MMU_MIN_VPN 


Field Name Type Reset Description 
Value 
map |n [oo [Rene 


7.5.4.180 5 ММЏ УРМ ВАМСЕ 


_ ви Ги 3o [2 2 e [2 [25 [2 [2 [5 | » [лә [тв [| [15] 
Tome 


reserved 
| те |] ү 
ШИЕ 220540457515 5157575 
ЕЛИЕЛЕЛЕЛЕЛЕШЕЛЕЛЕЛЕЛЕЛЕЛЕШЗЕЛЕЛЕЙЕЛ 


s mmu range vpn 


me | a 
a| o Го ере 5 


S_MMU_VPN_RANGE 


Field Name Type Reset Description 
Value 


кые fea [no је је 


s mmu range vpn [15: 0] 0x0 the offset range of vpn. The vpn offset must be in this 
range, otherwise, out of range interrupt will happen 


7.5.4.181 S MMU PT ADDR 


C [o [9o [2 [25 [77 29 T5 [7 [5 [2 [ 7 [ | e el v [в 
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лл 
Reset —h о со оо 
| ви | 15 |14 | 1з | 12 | 1 | пој | в |7 | 6 | 5 |4|з|2 | 1] о] 
| Мате [мя | 


s mmu base ррп 
[m | — ь — — 
[Ree | о | о о јо [о | о {о | о| ој ој ој ојојојојо| 


S_MMU_PT_ADDR 


Field Name Type Reset Description 
Value 


еме [mum [mo је је 


s_mmu_base_ppn [20: 0] 0х0 the ррп of pagetable location base addr in DDR, the 
pagetable must be in aligned with 4k in DDR 


7.5.4.182 S MMU DEFAULT PAGE 


Shadow of MMU DEFAULT PAGE S MMU | DEFAULT | PAG 
(0x00000000) 


KCHEJEJEIEJEJEJEJEJEIEJEIEJEIEJEIES 
[heme [med | erm sett pm 


0x00000914 


S_MMU_DEFAULT_PAGE 


Field Name Type Reset Description 
Value 


s mmu default ppn | [20:0] the default — address, when mmu interrupt 
happen, this address will be sent the corresponding AXI 
command channel 
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7.5.4.183 S MMU PT UPDATE QOS 


Shadow of MMU PT UPDATE QOS $ ММУ. 45 UPDATE Q 
(0x00000000) 


^ [5 T5 Ds D o To [5 [5 [5 [а [5 | [я [a [ [e 
еј и 


0x00000934 


reserved 


Pee eae 
| Reset | БЕС БЕ ИЕ И ИШИ И ШИШИ ИЕ ЕЙ 
ПЕСИ ЛАЕК Ee ECT ВЕС ПИ ПИ REI СИ 


s_mmu_pt_update_q 
os 


reserved 


ал É3à] М 
Аа DEM 


S_MMU_PT_UPDATE_QOS 


Field Name Type Reset Description 
Value 


кые [ees [о је је 


s_mmu_pt_update_q | [3: 0] ША out of range first addr 
os 


7.5.4.184 5 MMU_MIN_PPN1 


ШЕСІ | Shadow ot MMULMIN Рели 000000000) | S ммо miN PPN 
ви Ги 9o [2s |» 2 [s [25 [29 [а [2 [т | » [лә [5 [7 [15] 
еј wed OD] стома 

во 


s mmu тіп ррп1 


еј GN 
| olol olele lele e leee 


reje e ВЕН ee ee e ПСВ ЕВЕ ea 


S_MMU_MIN_PPN1 


Field Name Type Reset Description 
Value 


эше [иет [о је је 
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7.5.4.185 S MMU_PPN_RANGE1 


E o 9o [2 [29 [27 [2 [25 [2s [2 2 [ s | 9 [ 9 e [v [ 
те | ње | 


reserved 


Type 


ea ШЕШЕНИН 
| Асот Щ В ОЕ И ЕЕ И ЕЕ ИКИ ИЕ ИКИ ИЕ ИЕН 
И ЕЛЕЛЕНЕНЕШЕЛЕНЕЯЯЛЕЛЕЛЕЛЕЛЕЛЕШІЕ 
Мате} еш] сме 020200 
ERG ( 
ЕШІ И о о о [о [ооо о | о ИУ | о 


S ММО PPN ВАМСЕ1 


Field Name Type Reset Description 
Value 


ые [виз [о [oo је 


s_mmu_range_ppni | [12:0] 0x0 the max offset of ppn. The ppn offset must be in this 
range, otherwise, out of range interrupt will happen 


7.5.4.186 5 MMU MIN PPN2 


[ооо | Shadow ar Mu ик Река хосоо S ммо мисро | 
_ ви [o 9o [2s |» [2r [s [25 | и [2 [т | » [лә [в [ [5] 


reserved s mmu min ppn2 


Type 


—.. . — — MENRGNENNN 
ЕЕ о со оо 
ШЕЛИЕЛЕЛЕЛЕМЕНЕЛЕДЕЛЕЛЕЛЕНЕЛЕЛЕЛЕЕЯ 
э м) "ә: || 


s mmu min ррп2 


Ево 
ЕЛЕНЕНЕЛЕЛЕНЕЛЕЛЕНЕЛЕНЕЛЕЛЕНЕЛЕЛЕН 


S_MMU_MIN_PPN2 


Field Name Type Reset Description 
Value 
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7.5.4.187 S MMU PPN RANGE2 
Lm [or [oo [oo 2 [or [s [os [os [2 [e [2 | m e [ 0 | v [| 
јо 


о 
= | о оо ооо оре ере оре 
Pen _| 15 |а |а и ое е о ее еа оо 
СИЕ ЕТЕУ 


5 ММО РРМ НАМСЕ2 


Field Name Type Reset Description 
Value 


s mmu range ррп2 | [12:0] ee max offset of ppn. The ppn offset must be in this 
range, otherwise, out of range interrupt will happen 


7.5.5 Implementation Description 


7.5.5.1 Memory List 


Name Type Size Number 
Pixel ВиНего 1P RAM 1024x192bits 4 

Pixel Buffer1 1P_RAM 1136x192bits 4 

АХ! Buffer 2P_RAM 64x128bits 1 

Fetch Buffer 1P RAM 64x128bits 4 

Fetch Cache Buffer 2P RAM 64x128bits 1 

FBC Input Buffer 1P RAM 64x96bits 2 

FBC Output Buffer 1P RAM 65x128bits 2 

FBC Header Buffer 1P RAM 64x128bits 1 
SFBCD Buffer 2P RAM 64x128bits 1 
SFBCD Cache Buffer 1P RAM 96x128bits 1 

MMU RTLB Buffer 1P RAM 96x23bits 1 
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Total 1,767,840 bits 

7.5.5.2 Bandwidth 

Senario Read Write Total 

UI (4 layer RGB) 1920x1080x4x60x4=2GB/s 1920x1080x4x30=0.25GB/s 2.25GB/s 
UI (4 layer AFBC) 1.0GB/s 0.125GB/s 1.125GB/s 


7.5.5.3 


7.5.5.4 


7.5.6 


7.5.6.1 


V0.3 


Spreadtrum Communications, Inc., Confidential and Proprietary 


Clock 


The blending throughput about 1pixel/cycle, the rate of FHD is 1920x1080x60 = 125Mpixel/s, So the 
Fpei should be 128МН2; 


The maximum bandwidth when without compression is so larger, we will always think about 
compression case, Fpeux128bitsx2596 >= 1.125GB/s (assume latency is 60ns/burst), the Рори should 
ре >= 282MHz, the Fpeu may be 384MHz based on available clock source and some margin. 


Integration Guide 


AXI Bus 


Figure 7-41 DPU Wrapper Example 


dpu wrap 
mmu. disp cpp top sfbcd top dpu top APB Bus 
про r2p0 Е про 
DPl/eDPI 
| ЏЕ $ 
ари гат 


Application Notes 


Program Flow 


// base address 
0ха3100000: bit[0] 


// enable 
bit[2] 
// clk gate enable 
bit[3] 


// matrix enable 


0xd3100000: bit[5] 


// reset 


0xd3000024: bit[1:0] 


// clk dispc select (0-192, 1-256, 2- 


Project Global Setting Module Control 
SC9853l- 0xd3200000 Set device config; 
ЈА 


(ОРИ IF/DPI H TIMING/DPI V TIMING/ 
...) 
Set layer config; 
(LAYx_BASE_ADDR/LAYx_CTRL/...) 
Set MMU config; 
(MMU_PT_ADDR/MMU_VPN_RANGE/...) 
Enable interrupts; 
if (ерР!) 

Run DPU; 

(Set DPU_RUN bit of DPU_CTRL) 
else 

Update Registers; 
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384 MHz) 
0xd3000028: bit[1:0] 


// clk dpi select (0-128, 1-153.6, 2- 
192, 3-256 MHz) 


bit[11:8] 
// clk_dpi divider 


(Set REG_UPDATE bit of DPU_CTRL) 
Run DPU; 
(Set DPU_RUN bit of DPU_CTRL) 


Response Interrupt: 
if (DONE_INT) 


0xd3000038: bit[1:0] 


// clk_mtx select (0-192, 1-384, 2-512 
MHz) 


Stop DPU; 

(Set DPU STOP bit of DPU CTRL) 
if (VSYNC. INT) 

Update Registers; 


fed inte mop Qr INTUS (Set REG UPDATE bit of DPU. CTRL) 


7.5.6.2 Program Notes 

Setting related: 
e LAYx PITCH should be 64 bytes align; 
e . WB BASE ADDR should be 16 bytes align; 
e WB PITCH should be 64 bytes align; 
e Full size layer number should be <=4; 
e All layers’ area should be <= 4 full size layer; 

Calculation Related: 
e Max Bandwidth = 1080(W)x1920(H)x4(Bpp)x4(layer)x60(fps) = 2GB/s 
e сік арі - 1080(W)x1920(H)x60(fps) = 124.4MHz ->128МН2 


7.6 САМ Clock Control Register 


7.6.1 CAM CAM CLK CORE Register Address Мар 
Base address: 0xD3000000 
Base address(Set Reg): 0xD3001000 
Base address(Clear Reg): 0xD3002000 


0x0020 clktop cgm ahb disp cfg cgm ahb disp cfg 


0x0024 clktop cgm dispcO cfg сат dispcO cfg 
0x0028 clktop cgm dispcO dpi cfg cgm dispcO dpi cfg 
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clktop_jpg_cpp_mtx_cfg cgm_jpg_cpp_cfg 


7.6.1.1 clktop_cgm_ahb_disp_cfg 


0x00000020 cgm_ahb_disp_cfg(0x00000000) скор сат апр жерге 


g 
| Bit_| 31 | 30 | 20 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | zo | 19 | ve | 17 | 16 | 


Reserved Reserved 


Saas Sa eee eae 
_ Reset 5 Гого Геј јо Wea | је Го Гола Го 
| ви |15|14 | 13 | 12 | п | пој о Је у [е |5|4|з|>2 |!| о] 


Ба Reserved Reserved 


| 
w|) o | — — 
к= | о 15 С С ере Ге 


cgm_ahb_disp_cfg 


Field Name Type Set/Clea Reset Description 
r Value 


кэме [иш [no [WA к је 


ема ues [no [м — [o је 
эме [гез ро [а — [o [миш — — — — — — 
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[eme ЕО [wo ја [s wee O 


cgm ahb disp sel [1: 0] RW NA cgm ahb disp sel: clk ahb disp source , 0: 
26m, 1: 96m, 2: 128m, 3: 153 6m, default: 
2'h0 


7.6.1.2 сікіор сот dispcO сід 


ви Ги [о | 2] »] 2 [5 [25 |» [а [> [8 | » | [18 [7 ЕЗ 
ТІГІ врв ЕРЕШЕ 


Reserved Reserved 
Г тура |] 2... 
[Reset | о | о | о | о [о о [о о [о о [о о [о о [оо 
ви |1) та | 13 | 12 [атто [о је | 7 је | 54 | з|2 | 1 [0] 


cgm_dis 


Reserved Reserved рс0 sel 


сат dispcO со 


сс“. ја је реј == 
r Value 

эме oa [wo [а је 

ема [esse [no [лл |o — [езе — — — — —— 

[тема [nes [mo [л |o је 

[тема [ma јо [м [o је 


cgm dispcO sel [1: 0] RW NA сат dispcO sel: clk dispcO source , 0: 
192m, 1: 256m, 2: 384m, default: 2'hO 


7.6.1.3 сікіор сот dispcO dpi сід 


0x00000028 сат dispcO dpi cfg(0x00000000) скер ж ини dpi 


ШІШЕЛЕЛЕЛЕЛЕДЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕІЕЛЕЛЕ 
Pome тшше e 


ШИШИ ИЕ (РЕ СВЕ 
Pese | о | о | о | о [ооо [о о оо [о [о оо [о 
| ви |15 |14 | so |12 | 1 | ој о [e | у | 6 |5 | 4]|з|>2 |!| о] 


cgm_dis 
Reserved pcO дар. 
sel 


cg m dispcO d 


Reserved рі div 
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е 2 на — — NUM 
| Reset | о | о | о | oo} o | o| o поро [о o [о 


cgm dispcO dpi cfg 


[== |" је ИИ 
Џ маше 

кэ юш [no — we — [s је 

eena ues [mo ја — [o је 

эле јенјо [а — [o је 


cgm dispcO dpi div | [10:8] RW NA сат dispcO dpi div: ск dispcO dpi = 
СК src/(div +1), default value = 3'hO 


ma је [NA рва 

cgm dispcO dpi sel | [1: 0] RW NA cgm dispcO dpi sel: clk dispcO dpi source , 
0: 128m, 1: 153. 6m, 2: 192m, 3: 256m, 
default: 210 


7.61.4  clktop cgm 4510 rxesc сід 


ETE сат | ЕРЕС rxesc ЕРЕС asume ~ пее. 


EHE LÁ С и пати 


= Reserved Reserved 


| туре | 


|= МЕНИЦА 
|" |15 | 14 | 13 | 2 | п | поје | г | 7 | 6 |5|4 | 3 |2 | 


Reserved Reserved 


| Туро юш ү д 
| eset ЕШ ШИШИШИ ЕСЕ БН ЕНЕ ИЕН ЕЕ 


cgm dsiO rxesc cfg 


Field Name Type Mie ada Reset Description 
Value 
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[emer [mos e [NA ГБ wee | 
[eme Jeen јао [а [e ww: —  — — -—] 
cgm dsiO rxesc pa | [16] RW NA cgm dsiO rxesc pad sel: clock source from 
Beevers з |" ја о [senso d ею" 
[wme [ыш [no ја [0 Rem — 
[wmw — [mu ро [WA ГБ Re  — y 


7.6.1.5 сікіор сот 4510 lanebyte сід 


ETCH egm | egm_dso_lanebyte_ctg(0x00000000) — | egm_dso_lanebyte_ctg(0x00000000) — cfg(0x00000000) Eur ( Р SN “7... 


раје терете 


= Reserved Reserved 


| туре | 


EA ——— ЕЕ 
|" [us je ss [a2 | vr | fo [е | e | v | os [as 


Reserved Reserved 


бу n 
| reset [REGN а о КН ЕСЕ ЕЕ ЕКЕ С ВС ЕЕ 3 


cgm dsiO lanebyte cfg 


Field Name Type Set/Clea Reset Description 
r Value 
аш [RO [NA |o mem  — — 
зл [mo [NA fo [meme — — — — — 


cgm dsiO lanebyte | [16] RW NA cgm dsiO lanebyte pad sel: clock source 
pad sel from pad, high active, default: 1'hO 

mss [m ја fo [mew —  -—] 
mg [RO |m [o [mew  — i 
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7.6.1.6 сікіор cgm арһу0 cfg сід 


0х00000034 cgm_dphy0_cfg_cfg(0x00000000) iii жа 


| Bit_| 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | zt | 20 | 19 | ve | 17 | 16| 
| Мате | Нән | Reserved | 


Reserved Reserved 


- Reserved Reserved 


а = ои 


cgm_dphy0_cfg_cfg 


ч" o а ec И жи. 
г Value 

е ІСІГІН [RO [WA | [meme — — 

сина [eat [no [а [o је 

эю [ues [ою [м [o ја 

ој јо [а б [шше — — — —— 


cgm dphyO cfg sel RW NA сат dphyO cfg sel: ск dphyO cfg source , 
0: 26m, default: 1'hO 


7.6.1.7. сікіор сат sys mtx сід 


0x00000038 сат sys mix cfg(0x00000001) CIO ae _вуз_тїх_сї 


Сс Eee eee 
| Мате | Resened | Пеле | 


Reserved Reserved 


Twee . М 
| Reset | ШӘЙ ЕН ОКО ВЕ Бен И И БЕ ИИ И И ИЕ И 
ЕН ее ee Re БЕН ЕЗ ЕП н 


cgm_sys 
_mtx_sel 


Reserved Reserved 
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Type RW 


сат 5у5 тіх сЮ 


Field Name Type Set/Clea Reset Description 
Џ маше 
эп [RO [NA [0 [mee —  — — — — —— 
сала [Ro [NA o је 


eer [mss [mo [л — [o је 
эма [ma јо ја [со је 


cgm sys mtx sel [1: 0] RW NA 0х1 cgm sys mtx sel: clk sys mtx source 
,0:256m, 1: 384m, 2: 512m, default: 2'h1 


7.6.1.8  clktop cgm sensorO сід 


Cen Ги o [= o 2 [5s [25 2 [аз [2 [7 | » | о [| [v [л] 
еј ер ве 


Reserved Reserved 
д” д тте 
Pest | о | о | о | о [о о [о о [о о [о о [о о [о о 
ви |1) та | 1з | 12 [тло [о е | 7 је | 5 ја | з|2 | 1 [0] 


С қо Нн 
w| e | mw o [v 
Prose [o Ee о Ee Ee о Го Го оо о ES о о [о ] 


cgm_sensor0_cfg 


ВЕ Nel i eel == 
Ц Value 

эме јемје [а — s Ree — — — — — — 

эме [esse [no ја |o је 

[эе [usn [mo ја — [o је 


сат sensorO div [10: 8] RW NA сат sensorO div: clk sensorO = ск src/(div 
+1), default value = 310 


Due [ea [e [ч [iene — — 


сат sensorO sel [1: 0] RW NA 0х1 cgm_sensor0_sel: clk sensorO source , 0: 
26m, 1: 48m, 2: 76_Вт, 3: 96m, default: 2'h1 
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7.6.1.9 clktop_cgm_sensor1_cfg 


Cen Ги o [ D T [5s [25 2 5 [2 [7 | » | о [в [v [15] 
ІСІГІ врв ЕНЕ 


Reserved Reserved 


LE Бш о 
w| o | 7 | во | ГЛ 
Prose [o o о | о Го пи и а ва | | 


cgm_sensor1_cfg 


Field Name Type Set/Clea Reset Description 
d Value 


Lee [eem [no we [s је 
(ема [ues [mo [м — [o је 
wer [usn [o [wa — [o — [эме — — — — — — 


cgm sensori div [10: 8] RW NA сат sensori div: СІК sensorí = ск src/(div 
+1), default value = 310 


ыма ma [m [ч п је — — —] 


сат sensori sel [1: 0] RW NA 0х1 cgm_sensor1_sel: clk_sensor1 source , 0: 
26m, 1: 48m, 2: 76_Вт, 3: 96m, default: 2'h1 


7.6.1.10 clktop_cgm_dcam0_if_cfg 


0х00000044 cgm_dcam0_if_cfg(0x00000000) ciktop_cgm_dcam0_if_cf 


g 
| " |з1 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | zt | zo | 19 | ve | 17 |16 
| Name | nesen 


Reserved Reserved 


Reserved 
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cgm dcamoO if cfg 


Field Name Type Set/Clea Reset Description 
Ц Value 
[wewd јо [NA СИ —  — —  — — 
еш реј |А |9 Reewd —— — — — — — 


eer [uem [no [wa — [o је 
[тэме ma јо [wa — [o је 


сат асат0 if sel [1: 0] RW NA сат асат0 if sel: clk асат0 if source , 0: 
76 8m, 1: 256m, 2: 307 2m, 3:384m,default: 
2'h0 


7.6.1.11 сіКіор cgm асат1 if cfg 


0x00000048 сат саті. if cfg(0x00000000) соруы даті if cf 


g 
| вт 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | ve | 17 | 16 | 
| Мате | Reserved mese] 


Reserved Reserved 


сат аса 
Reserved Reserved m1 if se 
| 


Тло 
EY | о о о је | о о о еј о | 5 [5] 


ЕИ 
Гео [о 


cgm_dcam1_if_cfg 


Field Name Type Set/Clea Reset Description 
i Value 
СЕИ ССИ СИ СИСТ 
е еза [Ro [NA [0 |нәме | 


[тые [изи [mo ја [с — ]Remes — — — — — — 
тема ја је [л — [9 — Pese — — — — —— 


сат dcaml if sel [1: 0] RW NA сат асат1 if sel: clk dcam1 if source , 0: 
76 8m,1:153.6m, 2: 256m, 3: 307 2m, 
default: 2'hO 
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7.6.1.12 clktop cgm jpgO сід 


ви Ги o [==] [5s [55 |» 5 [2 [7 | » o [18 | v [15] 
еј врв 


іу»: |] | 
| Безе | о | о | о | о [о [оо јо бо [о [о [о [о [ооо 


Reserved Reserved 


| ви [use [аз | 12 | п | ој о [e у [е |5|4]|з|2 |!| о] 


Reserved Reserved сат Ap 


сот jpgO сід 


Field Name Type Set/Clea Reset Description 
d Value 


Leer [eem [no [а [s је 
тема ues [mo [м — [o је 
eer [ess [no [wa — [o је 
[тэме [ua јо [wa — [o — rese — — — — — — 


cgm jpgO sel [1: 0] RW NA сат jpgO. sel: ск jpgO source ‚ 0: 76 8m, 1: 
128m, 2: 256m, 3: 307 2m, default: 2'hO 


7.6113  clktop cgm тірі с510 cfg 


| 000000050 | сат тірі; | ошт mipiesio_cf(ox00000000) = ШЕГІНЕН анат cgm_ јади csi0_cf 


A 


> Reserved Reserved 


| Type | 


LI ЗИ a 
| pit [us | 14 | 13 | 2 | п | пој о | e | v | о | sas |2 | 1] 
| Name | Вевењед ПИ 


Reserved Reserved 
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| те | во то 7 
| позе | о | о | о | о | ој И [о ој ој о [о [о [о [о [о | 


cgm mipi csiO cfg 


Field Name Type Set/Clea Reset Description 
r Value 
эш [no [NA s [Reeves 
зл [mo [NA fo [meme — — — — — 


сат тірі csiO pad | [16] RW NA сат тірі csiO pad sel: clock source from 
sel pad, high active, default: 1'hO 

mss [m ја fo [mew —  -— 
mg [RO |m [o [mew — 


7.6.1.14 clktop cgm тірі сон cfg 


ELTE сат тірі. | com mipi esit_cfg(0x00000000) = | com _mipiesit_cf(0x00000000) = QN ны а cgm_ Aa сэп сї 


SSeS Bacio meee 


4 Reserved Reserved 


| туре | 


үү 
E НАЕ Е Н 
ЕЛІН ЕЛ ЕЕЕ ЕБ И EET ЕЙ iat ES] ЕЗ IE ШЕШ ЕЕ 


Reserved Reserved 


| те PRO 
Reset | о | о | о | о | ој И [о ооо [о ооо [о | 


cgm_mipi_csi1_cfg 


Field Name Type Set/Clea Reset Description 
r Value 


ena [виш [mo [а o је 
јо јето [а — [o је 
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сат тірі сві1 pad | [16] RW NA cgm_mipi_csi1_pad_sel: clock source from 
sel pad, high active, default: 1'hO 


Lee ees [m [WA —[s је БЕНЕН 
тэме mm [ro [а — [o је 


7.6.1.15  clktop сат срһу0 сід cfg 


0x00000058 сат срһу0 cfg cfg(0x00000000) 


[cse] pen pep repe psp ren rn e re pepe fend 
| Мате 2 27777” 7 


Reserved Reserved 
эе о | ЗИ 
ШЕ 212015515 15 515515415751 
а КО КИКАКАКАКА КАКАКАКИКИ 


- Reserved Reserved 


ша = 7; 


cgm_cphy0_cfg_cfg 


Field Name Type Set/Clea Reset Description 
d Value 


Lee [ee [no we [s је 
ема ues [mo [wa — [o — |а — — — — — 
[тэме [ess [no [wa — [o је 
[эма [un [mo [wa — [o је 


сат срһу0 cfg sel RW NA сат срһу0 cfg sel: ск cphyO cfg source , 
0: 26m, default: 1'hO 


7.6.1.16  clktop сат срһу1 сід сід 


clktop сат срһу0 cfg 
cfg 


скор ee и cfg 


0x0000005C cgm_cphy1_cfg_cfg(0x00000000) 


IKNEJEIEIEIEZEJEJEJEJEIEREIEIEREAES 
| Name | Reserved ООО 


Reserved Reserved 
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уе юш |207 
mese о | ој ој о|о| ој ој о| ој ој ојо|ојој ојо! 
а -- 


- Reserved Reserved 


ге = риот 


cgm_cphy1_cfg_cfg 


Field Name Type Set/Clea Reset Description 
r Value 


кэ юш [no — we С је 
[эма [ues [RO [м — [o је 
тэме [пыз [no [wa — [o је 
[тема [un [ю [wa [со [мэш — — — — — — 


сат срһу1 cfg sel RW NA сат срһу1 сіп sel: clk_cphy1_cfg source , 
0: 26m, default: 1'hO 


7.6.1.17  clktop сат cam mtx сід 


clktop а cam_mtx_cf 


0x00000060 cgm_cam_mtx_cfg(0x00000000) 


Сс Г в [в Г ee 


Reserved Reserved 
[Te | о о 
Rest | о | о | ој ој ојојојојојојој ој ој ојојо. 


Гала EGG S И А RSS t RC IS) ЕЕ RR 


Reserved Reserved 


сат cam mtx сїй 
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Field Name Type Set/Clea Reset Description 
А Value 
аш [RO |а |9 [Fesned | 
юы [Ro |а СИ | 


[тэме [ess [RO ја — [o је 
[тема [ma јо [wa — [o — је 


cgm_cam_mtx_sel [1: 0] RW NA cgm_cam_mtx_sel: сік сат тіх source , 0: 
256m, 1: 307.2m,2: 384m, default: 2110 


7.6.1.18 clktop_jpg_cpp_mtx_cfg 


ви Ги s [ Гав [а [2 [55 2 | 5 [2 ed 


Reserved Reserved 
алс« 2  Шшс 
Peset | о | о | о |о | о [о | о |о| о |о|о|о|о|о|о [0] 
| ви |15|14 | 1з | 12 | 1 0 | о | ге | у Је | 5 | 4 | з|2 | 1 [0] 


сат jpg 
Reserved Reserved _cpp_mt 


x sel 
| "> сс. 
| езе: | о [о [о | о [о [о [о [о [о [о [ооо | 


cgm jpg cpp cfg 


== BX Se uoo mem 
r Value 

эле [nes [no [а р је 

тее fra fo a СИ 


сат jpg cpp mtx s | (1:0) RW NA cgm jpg cpp mtx sel:clk jpg cpp mtx 
el source , 0: 128m,1: 256m, 2: 307.2m, 
default: 2110 


7.6.1.19  clktop сот срр cfg 


0x00000068 сат cpp cfg(0x00000000) clktop сат cpp cfg 


Reserved Reserved 


| ви |з1 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | ve | 17 | 16 | 
| Name | Reserved | ем | 
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уе юш |207 
Pese | о | о| ој о|о| ој ојо| ој ој ојо|ојој ојо! 
| ви |15|14 | 13 | 12 | п | пој о Је у [е |5|4]|з|2 |!| о] 


cgm_cpp_cfg 


== И а ce Ee 
r Value 

эше oa o [а ГЕНЕ ea 

е [еи [no — [лл |o — је 

Deve [nes [mo [л |o — је 

[тема [ma јо [м [o — reme — — — — —— 


cgm cpp sel [1: 0] RW NA сат cpp sel: ск cpp source , 0: 76.8m, 1: 
128m, 2: 256m, 3: 307.2m,default: 2'hO 


7.6.1.20 clktop сат isp mck сї 


0x0000006C сат івр тек cfg(0x00000000) ciktop_cgm_isp_mck_cf 


g 
| вт | 31 | 30 | 20 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | ve | 17 | 6 | 
| Name | Reserved resect | 


Reserved Reserved 


cgm_isp 
Reserved Reserved _mck_se 


w) o — — —] 
ЕЛЕНЕНЕНЕНЕНЕЛЕЛЕНЕЛЕЛЕНЕН 


ео о 


cgm_isp_mck_cfg 


Field Name Type Set/Clea Reset Description 
r Value 


еле” [Ba [wo [а је 
е реј ја [с је 
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[тэме [ees [о |а — [s — [rese — — — — ——] 
[эма [ma |о [wa р rese — — — — — 


cgm isp mck sel [1: 0] RW NA cgm isp mck sel: clk isp mck source , 0: 
76 8m, 1: 128m, 2: 256m, 3: 307 2m, 
default:2'hO 


7.6.1.21 сіКіор сот isp ick сю 


Lm [o o [s [7 [25 [25 74 [2 T2 T [2 o |o [ [в 
ТИТИ ИНИ 


Reserved Reserved 
Іле) 90 | _____ 
ШЕ 22212515 15 515515 515751 
ви |1) м|1з)12|11|19|9|8|7|6|8|4|3|2)|11|0| 


Reserved Reserved cg то 


cgm_isp_ick_cfg 


стен ЋЕ == 
r Value 

ые foa [no [NA [s  Remm — 

тле [жыю [а р је 

тее fsa [no [а р eme — — — 

тее [шз [no [а р је 


cgm isp ick sel [2: 0] RW NA cgm isp ick sel: clk isp ick source , 0: 
76 8m, 1: 256m, 2: 307 2m, 3: 384m, 4: 
576m, default: 3'hO 


7.6.1.22 сіКіор сот isp mtx сід 


_ и [o Do [s [7 [25 [25 [а [5 [2 T | » v Le [v [| 
пол | т=ш= је 


Reserved Reserved 


| те |o 
| Reset [О В ВЕ ПИ ЕЛИ 1451519 И И И 9: И 
CE |!| о] 
| Name | Вевењед ПИ 
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cgm_isp_mtx_cfg 


Field Name Type ыа Reset Description 
i 


Сини _. 
[тэме ја [RO [wa — [o је 
[эма [ma јо [wa — [o је 


cgm_isp_mtx_sel [1: 0] RW NA 0х1 cgm_sys_mtx_sel: clk_sys_mtx source 
,0:153.6m, 1: 384m, 2: 576m, default: 2'h1 


7.7 CAM АНВ control register 


7.7.1 САМ 5Ү5 САМ АНВ НҒ Register Address Мар 
Base address: 0xD2100000 

Base address(Set Reg): 0xD2101000 

Base address(Clear Reg): 0xD2102000 


ЕС ИНИ СИН СИ 
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G 


0х006С CAM_JPG_CPP_AXI_OT_CTRL 
_CFG 


G 


7.7.1. АНВ ЕВ 


0x00000000 AHB/module clock enable(0x00000000) AHB_EB 


AHB/module clock 
0x00001000 AHB/module clock enable SET enable SET 

AHB/module clock 
0x00002000 AHB/module clock enable CLR enable CLR 


инна ра а ЕК а 
IS 
E 
IC 
LK 
E 
B 


a CL 
K2 
CP 6M 
Reserved P_ 
IF 
МТ | — 
E 
Ze B 
EB 
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= ТЕТЕ 1: = eT 
CIN EESHHHHHHHHHH 
л Я кап Ec 

Ве да Te БЕЕН га E A 


Re | Re | Re | Re СР Re | Re JP 
54 ser | ser | ser | ser | Б ser | ser E 5. ји 
Ен ме | ve | ve | ve | Ев | ve | ve б 

а а а а а а 


т авт ЧЕ 
ИЕ 
пој о О о О ССС 


AHB/module clock enable 


~ не __ 
Џ маше 
жее ЕЕ [n [sc [e |. 
есеј [m је о | CS 
сме [э [m је e | И 
бетон [ear jaw [sco | SSS 
зо fe [m [se [e | 
эеле fea no [sc [о [жтт — 
Lewes [ne [mw [sc [o ОИ 
“ене [ng јо [sc [o [aceon 
теғ мове jum m је o __|екљалекее __ 
океј [aw [с [о ООО 
еј ро [зс |» каже 
ја [no је СИ ИГЛИ 
Leews [ns јо је ринит | 
сома ја јо је fo окар орнок | 
тее ft [no је [0 ТЕСТІСІ | 
[ere fra mw [sc [o јенкењ ____ 
mes  —]u —]us — se [2 оп кос 
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Геема Ты [о [с р [тк — — — —] 
ters [mr [м |с [2 [вмз накењевта | 
[тэме [m јо је [2 асри аерата е — 
је [м |с [о асраар | 


св [ш |w fse fo fens neee 
esos [з [rw је рамнење 
еее [ш СИ СИ СИЕСИИ 
Са [ar [m fse fo for acant and deam HOUR nebo 
Гелев [ior [Fw [зс — [o for aama ana sano HCL erame | 


7.11.2 АНВ RST 


0х00000004 АНВ soft reset(0x00000000) AHB_RST 
0x00001004 AHB soft reset SET AHB soft reset SET 


0x00002004 AHB soft reset CLR AHB soft reset CLR 


= 
S/ | S/ 


n 


T T T T 
Tvpe R R R R R R R R R R R R R 
yp wi wy wy wt мүм рм wy wy _ wy_ wy wy wy w 
V0.3 


000! onz 0 = 
2 |-а"ара >= а 


В 
М/ 
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бес 5/ | 5/ | 5/ | 5/ | 6/ | 5/ | 5/ | 5/ | 5/ | 5/ | S| 5/ | 5/ | 5/ | 5/ | S 
с(|сјсј(јсјсјсјсјсјсјсјјсјсјсјсјсјс 


AHB soft reset 


Field Name Type кеа Reset Description 
Value 


ee С ЕЕ ШЕШ 
C Ио M RN = 
ЕЕ w fse foe 77 T- _______ 


reserved [28] асатдізр if top soft rst . 

(axi and Hreset_n) 
ISP_BLK_CFG_SOF | [27] isp_top soft_rst ( by clk_isp_iclk) and 
T_RST Hreset_n іп isp top 
DCAM1_IF_SOFT_ [26] useless 
RST 


DCAMO IF SOFT . [24] ELT 
RST 


CPP SOFT RST ————— cpp soft rst (core , axi and Hreset n) 


ISP MAIN CFG SO | [21] RW S/C useless 

FT RST 

ISP LITE CFG SO | [20] ск axi isp1 soft rstin Гор top 
FT RST 


[wwe m [m је [9 | 
ССІН SOFT RST [18] Soft rst for hs core in dcamO top and 
— ll ШЫ асат1 top (no separate from whale) 
[eme [un је [se s [паз а се ибн | 
озот ат (а [ew [se 20000000000. 
же [us јо [с s ЕСТІСІН | 


ISP_MAIN_IP_SOFT | [14] RW S/C асат1 path2 soft rst 
_RST 

ISP_LITE_IP_SOFT | [13] RW S/C асат1 path1 soft rst 
_RST 

DCAM1 CAMO SO | [12] RW S/C dcam1 рато soft rst 
FT RST 

ST 


ІЗРІ LOG ЅОЕТ В Ai ms]: [o dcamOpat2sotrst | 
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ВЕ јо 
ISP_LITE_FMCU_S RW S/C dcam0 path 1 soft rst 

OFT RST 

DCAMO CAMO SO RW S/C dcam0 path 0 soft rst 

FT_RST 

ISP_MAIN_FMCU_S jeg! soft rst (core , axi and Hreset n) 

OFT RST 


| JPGO_SOFT_RST | SOFT_RST © | jpg0 soft_rst (соге, axiandHreset_n) | | jpg soft_rst (соге, axiandHreset n) | rst (core , axi and Hreset_n) 


те го ны a csi host 1 soft rst (Preset_n) 


CSIO SOFT ВОТ |j [rw Ге fo | csihost 0 soft rst (Preset n) 


ISPO CFG SOFT R | [3] RW S/C useless 

ST 

ISPO LOG SOFT R ee e ск ах ispO soft rst in isp_ top 

ST 

DCAM1_SOFT_RST | [1] RW S/C dcam1 soft rst (core , axi and Hreset_n) in 
асат1 top 

DCAMO SOFT RST RW S/C асат0 soft rst (core , axi and Hreset n) in 
асат0 top 


7.11.3 СЕМ СКС СЕО 
0x00000008 clock enable(0x00000000) GEN CKG CFG 


БСН EUH ПА IE Ea E E a ЕЕН Е ШІ RI КО 


- Reserved 


clock enable 
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Пн ee ее - 
Ц Value 

СІ ea [nm [а fo | SSCS 
ее n је wa fo ј| —— ————  — 
жее a now. o. sesewmitepescokeree | 
| еземед ______|[15] [во [м |0 | dcam2isp_if_top ах clock enable 

сзема a [n [а о [woos _ 
сер Ак ско ем [aw [л Jo ООО 
сзема ја [no ГЕНЕ СЕНЕН ЕСТІСІ: —— 
ІЕЗЕСЕЛСЕЗЕ [ri AW ја fo јасните 
оғо Ах око вн [no [mw ја [2 јаре 
IERI ен | они Бекеттен 
л m |м fo 


N 


ГЕН ЕЕЕ БЕНЕН ЕРЕЕН на инт 
Ени ЕНЕ на (ші и 


CPHY1_CFG_CKG_ 
EN 

N 

EN 


7714 МІРІ CSI CTRL 
0x0000000C MIPI CSI PHY control(0x00000COC) MIPI CSI CTRL 


ШІНЕЛЕЛЕЛЕЛЕДЕЛЕЛЕЛЕЛЕІЕДЕЛЕЛЕЛЕЛЕ 
пол | т=ш= [| нше | әне | 
ШЕННЕН: o [9 — 


MIPI CP LEE 

HY1 SA 2. 

Reserved МРІЕ S | — N Reserved MPLE S 
EL EL 
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W 
Fa 


roam 
га оф 


RW 


БЕС ШЕР 


МІРІ CSI PHY control 


Field Name Type PR Reset Description 
Value 


рее ү 
реки Т стави сав ___ 
кшш EL эг ышы 
ae NN CN сини 


СЕ [s m — 
шәм” jns qe pe p — 


МР! CPHYO 5АМР | [4: 3] 
LE SEL 
mU PRETI —— 


ANS [m [uw 5 


7.7.1.5 МСО QOS CFGO 


ШІНЕЛЕЛЕЛЕІЕДЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 
[ome | meena | memes | 00580 Шок 
Г ы [к 
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[name | собните _|_оовли ево [оо н роям | ооз ponm | 


Pre [ew [| mw | m — 
LIESEREREREREREREREREREREREREREN 


MatrixO QOS configO 


Е 
r Value 
эме [рз [wo [а [с СНИ 
ема [рәр ја јин 
[os mom [эж [aw ја је [950 | 
ова [пл [mw [nao [бы — — 
oos ware [ees [Rw [wa — [o | 0stersecowne — — — —À 
oos ences [ma [RW [wa — [бобы — — — — 


7.7.1.6 МСО 005 CFG1 


ШИ ЕЗЕЛЕЛЕТЕЛЕЛЕЛЕЛЕТЕЛЕЛЕЛЕЛЕТЕЛЕЗ 


_ _ | Re | Ве 
ser | ser 

Reserv 
eserved ve ve 


R R R R R R 


ы 2 _ ма КЕ мм 
шт ыы 


sor 
Reserved Reserved Reserved 


NIUO QOS config 
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Field Name Type Set/Clea Reset Description 
r Value 


кэе [eem [m —w | | 


| Pe 


ispb_soft_rst_mask 
ispa_soft_rst_mask 
reserved 
алшын 


dcamO soft rst mas 
k 


reserved 
reserved 
cpp soft rst mask 
jeg. soft rst mask 


1'b0: ispc axi requests work. 1'b1: the ispc 
axi request will be masked. Software should 
set this bit before software resest matrix to 
avoid glitch. 


1'60: ispb axi requests work. 1'b1: the ispb 
axi request will be masked. Software should 
set this bit before software resest matrix to 
avoid glitch. 


1'b0: ispa axi requests work. 1'b1: the ispa 
axi request will be masked. Software should 
set this bit before software resest matrix to 
avoid glitch. 


1'b0: dcam2isp axi requests work. 1'b1: the 
dcam2isp axi request will be masked. 
Software should set this bit before software 
resest matrix to avoid glitch. 


1'b0: dcam1 axi requests work. 1'b1: the 
dcam1 axi request will be masked. Software 
should set this bit before software resest 
matrix to avoid glitch. 


1'b0: асато axi requests work. 1'b1: the 
dcam0 axi request will be masked. Software 
should set this bit before software resest 
matrix to avoid glitch. 


1'50: dispc1 axi requests work. 1'b1: the 
dispc1 axi request will be masked. Software 
should set this bit before software resest 
matrix to avoid glitch. 


1'b0: dispcO axi requests work. 1'b1: the 
dispcO axi request will be masked. Software 
should set this bit before software resest 
matrix to avoid glitch. 


1'b0: cpp axi requests work. 1'b1: the cpp axi 
request will be masked. Software should set 
this bit before software resest matrix to avoid 
glitch. 


1'b0: jpg axi requests work. 1'b1: the jpg axi 

request will be masked. Software should set 
this bit before software resest matrix to avoid 
glitch. 


Lue је —]w т | —— — — — _. 
кэме fe јо [мч бо | — — — — — —— 
[эма [us [RO [wa — [o |Фбетоға o 
эма en [ro [а [о оно 
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7.7.1.7 NIC1_QOS_CFG2 


Cen Ги o s Do | [5 [25 2 | 5 [и | » | e T [т [15] 
[тете | ооз после | ооз м боли) | cosmos | зем | 


[теле | сон | ооз исо |77 тима | тима 
пре | mw | w | o | | 
es Te 9 To E T о T EE ОС а ETE С T9] 


MatrixO QOS config 


Field Name Type а Reset Description 
Value 


ЕО ер [nao | 
кен Е 
бон азо [sw ја fo — јавете | 
[ооз вет [пеш [sw ја је | 0Sierbommrwae — — | 
[cosmos јави [NA — |o — јаве — — — — 
[ооз во [ты [m [м [о |созілене | 
[эе ma ро [а — |o [зыш — | 
[me [isa |ю [а је ење | 


7.7.1.8 САМ CACHE CFG1 


ШІНЕЛЕЛЕЛЕІЕДЕЛЕЛЕІЕІЕЛЕЛЕЛЕЛЕЛЕЛЕІ 
Гете Аполон PG | AVCAGHE JPG | ARCAGHE ISP | АЙОЛОНЕ БР | 


пите | ancacne рояти | ансасне осми | AACAGHE_OGANO | ANCAGHE полио | 
пре | m [= | w [ | 
ЕІНИЕНЕНЕНЕНЕНЕЛЕНЕЛЕНЕЛЕНЕЛЕНЕНЕН 


cam sys cache config regs 
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Field Name Type гаи Reset Description 
Value 


Стиг eem [m [nao | 
murice Tia d 
реон 22708 [aw [а — [9 | | 


юные өлгім [we fo [| 
ее [evar few [we fo [| 
"исе power [тї СГ [9 [| _ 
ясин caw [ra [т [wa ооа 
[www оли [mo _|ем [wa fo јавите — —  — — 


7.7.1.9 САМ CACHE CFG2 


E [o зо p 2 | 2 [25 [25 2 [ 5 [2 [7 | 2 | о [в [ [15] 
пате | annos cre | ансасне се | тема | Reseed || 
wo | o | 


пите | esene [Revered | Revered [тыз _ 
пре | o | © | ве | — 
ЕЛІЕНЕНЕНЕНЕНЕНЕЛЕНЕНЕНЕЛЕНЕЛЕЛЕНЕН 


сат sys cache config regs 


Field Name Type oe Reset Description 
Value 


еее Nad pu qe җи жы 
есми 
[тема оо [no [а — [e | SS 


[тема [ness о [м — [o јо 
emna ССИ ССЗ fof SSCS 
[тэме ІШІ ЕЕ о [а — [o јо 
[тема [ms јо ја реше 
тэме [зу ро [а [с fooson — — — — 
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7.7.1.10 cb src sel 


СИ ИСЕТ [ыш | 
Ten [= [oo [= [=] or [os [25 [=] = [= [т [ж [1 [те [зт [15] 
эе в |ва 


EA и в 
| Безе | о | о | о | о [ооо [обо [о [о [о [о [ооо 
EI ER RELIER ER CREER ERI С Е IN ЕН Е Е Е ЕЛ КИ 


Reserved Reserved 


T Reserved Reserved = 


cb src sel 


се o а ee IEEE 
г Value 

ие [mem [n [WA | [meme — —  — —— 

[ees — [em [no [а р је 

eena [ues [mo [wa [0 ја 

[meme fra [ою [а б |а — — — — — 


тірі host1 cb clk | [1] RW NA useless ; тірі hosti clk enable; 1: enable ; 0 
n : disable 

mipi hostO cb clk e RW NA useless ; mipi hostO clk enable ; 1: enable ; 
n 0 : disable 


7.7.1.11 jpg co work src sel 


C [o [oo [= o e [5s [55 [аз T [2 [7 | » [лә [тв [зт [15] 
еј Rem] 


Reserved 


Reserved 
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jpg_co_work_src_sel 


Field Name Type Set/Clea Reset Description 
Г Value 
ш [RO фра |9 mew | 
кош үс СР СЕ БОИ 


reserved busmon clk enable 
(clk_sys_mtx_busmon_jpgcpp) 

isp_cowork_src_sel 1: isp lite , 0: isp main(jpg co work signal 
from which isp) 


so de de 


7.7.1.12 MODULE CLK EN 


0x0000002C submodule clk en(0x00000000) MODULE CLK EN 
0x0000102C submodule clk en SET submodule clk en SET 


0x0000202C submodule clk en CLR submodule clk en CLR 


ви Ги o [ D [5s [55 [2 Га T2 [7 | » [лә [те [7 [15] 
еј е 


Ве | Ве 

sr ser | ser 

Reserved va те 
а а 


№3 = Spreadtrum Communications, Inc., Confidential and Proprietary 2181012330 Communications, Inc., Confidential and Proprietary 2131 of 2330 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


ми | 5С9853ІЧА Device Specification 
аа 


т 
C 
PREPPED ооо TS TS Го 


ЕСУ 


submodule clk en 


Field Name Type ilias Reset Description 
Value 


Бекен Келли стен EI OL 
cere Си Си aged ne нан IDE 


SM ISPB IN ISP E pops enable ск ci isp1 іп ір top 
B 
SM ISPA IN ISP E ЕК ALANI enable clk ci ispO in isp top 
B 


SM ОСАМ1 IF IN | [3] RW S/C enable сік dcam1 if in dcam2isp if top 
DCAMAISP EB 

SM DCAMO IF IN | [2] RW S/C enable ск dcamO if in dcam2isp if top 
DCAMAISP EB 

SM DCAMI! IF IN | [1] RW S/C enable ск dcam1 if in dcam1 top 
DCAM EB 

SM ОСАМО IF Мм. RW S/C enable ск dcamO if in dcamO top 
DCAM EB 


77113 MODULE SOFT RST 


0x00000030 submodule soft rst(0x00000000) MODULE SOFT RST 
0x00001030 submodule soft rst SET submodule soft rst SET 


0x00002030 submodule soft rst CLR submodule soft rst CLR 


| вт 31 | 30 | 20 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | ve | 17 | 16 | 


Reserved 


KS 


ОЕ ЗИ 

== |Ш| С СВ шақа қара ERES ERES КИ 
з 2 [т [о 

мз кш - 
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к= | о To о T9 T2 T2 T2 С TS T Ге“ 


submodule soft rst 


РМ ын 
Џ Value 
Е ЕЗШ ЕИ (тт 
[emer [у јо [se s чекан | 
шы је еш soft_rst for clk_ci_isp1 in isp_top 
| еземед [л [во [9с |o | soft_rst for Rum in isp top 
те ja pe Е СИ 1230088 
[wee fa [о [se о ooroo naana Сор _ 
Која је EUN ШЕШ ЕЕ ара 


SM РСАМ IF IN _ soft rst for сік dcamO if in dcam2isp if top 
DCAM2ISP_SOFT_ 

RST 

SM DCAMO IF IN . soft rst for сік dcam1 if in dcam2isp if top 
DCAMAISP SOFT . 

RST 


SM РСАМ IF IN | [1] RW S/C Soft rst for сік dcamO if in dcam1 top 
DCAM SOFT RST 
SM DCAMO IF IN . RW S/C soft rst for сік dcam1 if in dcamO top 
DCAM SOFT RST 


77114 CAM AXI LPCO 
0x00000034 CAM АХ! LPCO(0xB6DA2DB4A) CAM AXI LPCO 


| st | з | 90 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | ro | 18 | 17 | 16 | 
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С СА a 

2 A 
T sr A Р Reserve 
| B- d 

= С % == 

0 еі 
М М 
М 


CAM АХ! LPCO 


Field Name Type Set/Clea Reset Description 
r Value 
LP EB DCAMO [81] for dcam isp mtx то 
LP FORCE DCAMO | [80] Rw мМ јо | for dcam isp mtx то 


ACTIVE SYNC SEL | [29] RW NA 0х1 for dcam isp mtx то 
_ОСАМО 


Е [еп [aw [ал fo ССОО 


ACTIVE_SYNC_SEL | [26] RW NA 0х1 for асат isp mtx m1 
_DCAM1 
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LP FORCE AP DIS | [24] p qu d for isp mtx то 
P 

ACTIVE SYNC SEL | [23] RW NA 0х1 for isp mtx то 
АР DISP 


ENLACES Ea LB 


ACTIVE SYNC SEL | [20] ИИ isp mtx m1 
_ISPA 


тж ee = қа „~ ли 


_ISPB 


Е О coner КН [ume ЕЕ а 
ој јо [wa [о СО 
eena СО С [wa р СО 


LP ЕВ CAM БР. [13] RW NA 0х1 for isp mtx slave 
MAIN 

LP FORCE CAM I [12] RW NA for isp mtx slave 
SP MAIN 

ACTIVE SYNC SEL | [11] RW NA 0х1 for isp mtx slave 
. CAM ISP MAIN 


LP FORCE IPO _ SYNC so fe for cpp jpg mtx то 
_JPGO 


uu. nw ix СТ — 


EM SYNC -EON for cpp jpg mtx m1 
_CPP 

LP_EB_CAM_CPP_ for cpp jpg mtx slave 
JPG_MAIN 

ІР ЕОВСЕ САМ С | [3] RW NA for cpp jpg mtx slave 
PP_JPG_MAIN 

ACTIVE SYNC. SEL | [2] RW NA 0х1 for cpp jpg mtx slave 
CAM_CPP_JPG_M 

AIN 


эме Кар јк ГБ Го 


7.7.1.15 САМ АХ ІРСІ 


0x00000038 CAM_AXI_LPC1(0xB6DB6DB6) САМ АХІ ІРСІ 
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| Bi | 31 | 30 | 29 | 28) 27 | 26 | 25 | za | 23 | 22 | 21 | 20 | 19 | ve | 17 | 16 | 
АС 


ос= == ела = 


E 
70 Omzzmai г 
AC ZEZEL™S OOS 


C_ 
SE 
L. 
CA 
M. 
M 
M 
U 
P 


| 


Ф m 2 г 
22000180 5 


LIHHHBBHEBHEHBHBH: 


CAM AXI LPC1 


Field Name Type Set/Clea Reset Description 
r Value 
LP EB CAM MMU. | [31] for dcam isp mtx m2 
PF 


LP FORCE CAM _ [30] RW NA for dcam isp mtx m2 
MMU PF 

ACTIVE SYNC. SEL | [29] RW NA 0х1 for dcam isp mtx m2 
_САМ_ММУ РЕ 
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LP EB CAM DCAM | [28] RW NA 0х1 for dcam isp mtx s 

_ISP_MAIN 

LP_FORCE_CAM_D | [27] RW NA for dcam isp mtx s 

CAM_ISP_MAIN 

ACTIVE_SYNC_SEL | [26] RW NA 0х1 for dcam isp mtx $ 
CAM_DCAM_ISP 

MAIN 

LP ЕВ DCAM ISP [25] RW NA 0х1 for сат isp ab 

АВ 

LP_FORCE_DCAM [24] RW NA for dcam isp ab 

ISP_AB 

ACTIVE_SYNC_SEL | [23] RW NA 0х1 for dcam isp ab 

_DCAM_ISP_AB 

LP_FORCE_DISPC | [21] RW NA for disp ab 

_AB 

ACTIVE_SYNC_SEL | [20] RW NA 0х1 for disp ab 

_DISPC_AB 

LP FORCE SYS DI | [18] RW NA for cam merge mO 

SP 

ACTIVE SYNC SEL | [17] RW NA 0х1 for cam merge то 

_SYS_DISP 


LP FORCE SYS C | [15] RW NA for cam merge m1 
AMO 

ACTIVE SYNC SEL | [14] RW NA 0х1 for cam merge m1 
_SYS_CAMO 

LP FORCE SYS C | [12] RW NA for cam merge m2 
АМ1 

ACTIVE SYNC SEL | [11] RW NA 0х1 for cam merge m2 
_SYS_CAM1 

LP FORCE SYS M RW NA for cam merge s 
AIN 

ACTIVE SYNC. SEL RW NA 0х1 for cam merge $ 
_SYS_MAIN 

LP_FORCE_CAM_P RW NA 

UBO 

ACTIVE_SYNC_SEL | [5] RW NA 0х1 

_CAM_PUBO 
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ЕЕЕ БЕНЕН БЕНЕН БЕНЕН БЕНЕН БЕНЕН 
LP FORCE JPG C | [3] RW NA 
PP AB 
ACTIVE. SYNC. SEL | [2] RW NA 0х1 
_JPG_CPP_AB 


ADDR CUTOFF. EN al i Ес NN axi addr bit32 cutoff 
ABLE. 


reserved 


77116 САМ AXI LPC2 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕДЛЕЛЕЛІЕЛЕЛЕ 
еј O O  ENMBRXO 


LP NUM ISP TOP 


LP NUM CAM TOP 


ГЕ 
es TS T9 T2 T4 TS E T2 EXT TS T2 T9 T9 T T9- 


CAM AXI LPC2 


Field Name Type Set/Clea Reset Description 
r Value 


СБС [eos о 


P 


7.7.17 САМ AXI LPC3 


ШІНЕЛЕЛЕЛЕІЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 
ІСІГІ [CNOA 


LP NUM DISP AB 
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| веј о [о [о | о [о [о [о [о | п|ојојојојојојо| 


CAM_AXI_LPC3 


Field Name Type Set/Clea Reset Description 
Ц маше 


селом обиље [mos [AW [wa о 
‚лим оми зу о [Rw [а ре Го 


7.7.1.18 CAM_AXI_LPC4 


Cen Ги [==] or [5 25 |“ [о [а [ет [ж о [те [т [15] 
еј ммм ___________ 


LP NUM САМ PUB 


Ей 
| ви че (та [аз | 12 аа | пој [в | [е | 5 | 4|з|2 | 1] о] 


LP_NUM_CAM_AB 


к= | 5 [5 T2 T2 T2 eee T2 T3 T4 T5 ] 


CAM AXI [РСА 


Field Name Type Set/Clea Reset Description 
Е Value 
B 


ем ола [ee [m [а — [o9 о 


7.7.1.19 САМ AXI LPC5 


Cen Ги [oo [®[ж[[®]][ [з [е [т [ж о [те [лт [15] 


LP_NUM_CPP_JPG 


LP_NUM_CPP_JPG_AB 


ES 
| ви |15| 14] 1з | 12 rj пој [в v [е | 5 | 4|з|2 | 1] о] 
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CAM AXI LPC5 


Field Name Type Set/Clea Reset Description 
r Value 


ТОКИ [eos [Aw [wa реј 


AB 


7.1.1.20 CAM ABO CTRLO 


C [o o [ [9 0 [s [5 o Eo T2 T | » | eT [ [15] 
AX 


FIFO AF LVL AW. CHO FIFO CAP LVE AW. 


RW 


no 
FIFO AE LVL W CHO 


| (% ЕЕ 
— |» | о | 7 | 


FIFO AF LVL W CHO 


CAM ABO CTRLO 


Field Name Type ae Reset Description 
Value 
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AXI DETECTOR O | [31] NA 

VERFLOW СНО 

BRIDGE TRANS ID | [30] NA 

LE CHO 

BRIDGE FIFO FUL | [29] NA 

L CHO 

FE SN БИ RE 


мәә” qe qe qe је 
FIFO AF LVL АМ/_ | [25: 20] 0x3f 

CHO 

FIFO AE LVL AW. | [19:14] | RW NA 

CHO 

FIFO AF LVL W C | [13:8] RW NA 0x3f 

HO 

FIFO AE LVL W C | [7:2] 

HO 


нии ра т 


7.7.1.21 САМ ABO CTRL1 


ШІН ЕЛЕЛЕЛЕЛЕДЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 


FIFO AF 
FIFO AF LVL B CHO FIFO AE LVL B CHO _LVLA 


Reserve 
d 


| Name | НРО NN D FIFO AE LVL AR CHO FIFO AF ІМІ В CHO 


вези | по ере Го [о Ts] 


CAM ABO CTRL1 


Field Name Type Бы Reset Description 
Value 


кэе eem [Romie 
Сето СЕ СТВ Бан Банкке 
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____ T 
FIFO AE LVL B C |[23:18] | RW NA 

HO 

FIFO AF LVL АВ_ | [17:12] | RW NA Ox3f 

CHO 


FIFO AE LVL АВ_ | [11:6] RW NA 
CHO 
HO 


7.7.1.22 САМ ABO CTRL2 


ШІН ЕЛЕЛЕЛЕЛЕДЕЛЕЛЕЛЕЛЕІРДЕЛЕЛЕЛЕЛЕ 
еј 


Reserved 


еј тр — 
P Eo To о Eo Eo о T9 E9 E T9] T? T2 СЗ Те 


CAM ABO CTRL2 


Field Name Type mda ias Reset Description 
Value 


Em es је је сна 


FIFO AE LVL ВС | [5:0] 
HO 


7.7.1.23 САМ ABO рва 


ICHEREIEIEJEZEIEIJEIEJEIEREIEIEIEZE] 


CAM ABO DBG SIGNAL 


А ____- _____-_ __________ 
ЕЛЕН КИКА КА ЕМ КА КА КА КИ КОКИ | о КА КА ЕНЕ 
БЕКЕ eee 


CAM ABO DBG SIGNAL 
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еј 907, 
e [S TS T9 T2 T4 TS TS T2 ES TS T4 T2 T9 T4 E T9- 


CAM ABO DBG 


Field Name Type Set/Clea Reset Description 
Ц Value 


CAM_ABO_DBG_SI | [31:0] NA 
GNAL 


7.7.1.24 CSI HOST IDI CTRL 


Ten Ги o [= Do er [5s [55 72 T [2 [| o [те [зт [15] 
еј е 


Reserved 
[T | 
| Незе | ИЕЛЕ ЕКИ ЕКИ | о] о | о | о | 5] о | 5] 8] 
РС Е EE e C ER ER EI EU REI EST EC ЕЧЕН ЕН ЕЛ 


Re | Re 
Reserved HE vx idi state 


CSI HOST DI CTRL 


Field Name Type idu Reset Description 
Value 


коеш — [ewm јео БЕНІГ ЕЕ СЕНЕН 
[ == ү 
СИНИ СТ СИ а ] —][— — — — — 
as fea o СС fo | —— — —  —— 
amos m [т [wa СЕНЕН | 
Pattee — [m [т [we СЕНЕН | — — ——— — 
Dmm [эт — m m fo | —— —  ——— — 
ют fa [e [we fo | 
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эзе» [пш је ар 


[аел је fo ]w — [o 1 — — — — — — 


7.7.1.25 CAM SUB IP EFF MASK 


0x00000060 САМ SUB ІР ЕЕЕ MASK(0x00000000) ali о. 


IKNEJEIJEIEIEZEJEJEJEJEIEIEIEIEIEAE 
| ете = a 


Reserved 


Re | Re Ф 
ser | ser 

Reserved Reserved 
| | М 


ка ы ЖИ 


CAM_SUB_IP_EFF_MASK 


Field Name Type S Reset Description 
Value 


рее ЕЕ Е ЕН | лаш 
с ај е 
essi эш СС БЕНЕН 
ем сва ни 
pemwe ы тъш | 


ISP_EFF_MASK [4] if mask = 0, cam sub eb will care the ip 
enable when pmu close the pub clk, else will 
be close directlly if dpu busy = 0; 


epe 
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7.11.26 CAM DPU AXI OT CTRL CFG 


CAM DPU AXI OT CTR 
L CFG 


| вт |з1 | 30 | 20 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | ve | 17 | 16 | 
dp 


0x00000064 (0x80000000) 


Reserved 


ser a 
w max 
H e нии Е - 


| туре | 


Field Name Type Set/Clea Reset Description 
Ц Value 
dpu_axi_ot_bypass_ | [31] RW NA 0х1 module bypass enable. If HIGH, axi_ot_ctrl is 
mode bypassed. This bit must only be set before 
АХ! bus works. 


юзю [ve | | | 
dpu_ar_max_ot [14: 8] RW NA Write issuing capablility. This field must only 
be set before АХ! bus works. 


еј је qw Гр И 


ари aw max ot RW NA Read issuing capability. This field must only 
be set before AXI bus works. 


7.7.1.27 САМ ISP AXI OT СТВІ СЕС 


0x00000068 (0x80000000) CAM ISP AXI OT CTRL 
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Reserved 


Field Name Type У Везе! Description 
Value 
le a | ot bypass | [31] module bypass enable. If HIGH, ах ot си is 
bypassed. This bit must only be set before 
AXI EY works. 


mme esse De p 


isp ar max ot [14: 8] Write issuing —— This field must only 
eT set before АХ! bus works. 


mew qm qe qe 


isp ам max ot ——— issuing capability. This field must only 
be set before AXI bus works. 


7.7.1.28 CAM JPG CPP AXI OT CTRL СЕС 


0x0000006C (0x80000000) 


IENEJEJEJEIEJEIEJEIEIEIEREIEIESERES 


CAM 2: Bt ce АХ ОТ 
L сеа 


Reserved 
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RW 


RW 
| Reset | ШИ о | о | о [оо [о [о | о | бо, о | о | 0] o 


Field Name Type Set/Clea Reset Description 
1 Value 
jpg_cpp_axi_ot_byp | [31] RW NA 0х1 module bypass enable. If HIGH, axi_ot_ctrl is 
ass_mode bypassed. This bit must only be set before 
AXI bus works. 


кэме [mos [m јк ш | ——— — — — — — 


jpeg. cpp ar max ot [14: 8] RW NA Write issuing capablility. This field must only 
be set before AXI bus works. 


кие m је |р | —À 


jeg. cpp aw max ot RW NA Read issuing capability. This field must only 
be set before AXI bus works. 


7.7.1.29 CAM JPG AXI OT CTRL СЕС 


CAM JPG AXI OT CTR 
L CFG 


| вт |з1 | 30 | 20 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | ve | 17 | 6 | 


0x00000070 (0x80000000) 


Reserved 
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Field Name Type RE Reset Description 
Value 
Pa и | ot bypass | [31] module bypass enable. If HIGH, axi ot сіп is 
bypassed. This bit must only be set before 
AXI ONERE works. 


Eme me De p 


jeg. ar. max ot [14: 8] —— issuing capablility. This field must only 
Se set before АХ! bus works. 


mm p qe p qp 


jeg. ам max ot — issuing capability. This field must only 
be set before AXI bus works. 


7.7.1.30 CAM CPP AXI OT CTRL CFG 


0x00000074 (0x80000000) ee АЕ Б БН 


Reserved 


| о | о|ојојо|о|ојојо|ојојојо|ојо] 
| 15 | 1а 13 | 12 | 1 | по [е | ге |7 | 6 | 5 | 4 | з|2 | 1] о | 
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cpp_ar_max_ot cpp_aw_max_ot 


Type RW 


RW 
| Reset | о | о | о | о| ој ој ој] о|о| ој о [о [о [о [о [о | 


Field Мате Туре Set/Clea Reset Description 
r Value 
cpp axi ot bypass | [81] RW NA 0х1 module bypass enable. If HIGH, axi_ot_ctrl is 
mode bypassed. This bit must only be set before 
АХ! bus works. 


Dee ita [n —w СО ОО 


cpp_ar_max_ot [14: 8] RW NA Write issuing capablility. This field must only 
be set before АХ! bus works. 


кие шт је тт |р ОО 


cpp_aw_max_ot RW NA Read issuing capability. This field must only 
be set before AXI bus works. 


7.8 DISP АНВ control register 


7.8.1 DISP SYS DISP AHB RF Register Address Map 
Base address: 0xD3100000 

Base address(Set Reg): 0xD3101000 

Base address(Clear Reg): 0xD3102000 


[отим [wane [=т= — — — — — — —] 


7811 AHB EB 


0x00000000 AHB clock enable(0x00000008) AHB EB 
0x00001000 AHB clock enable SET AHB clock enable SET 


0x00002000 AHB clock enable CLR AHB clock enable CLR 


[xps rentes repe | 25 | e rede e dee ЕНА И АРЕНА 
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| Name | Reserved 
| Type | 
ЕЛЕЛЕЙ ЕЛ А а Е ЯЕ 
15 | 14 | 


= QOS_AR_DISPC QOS AW DISPC 


вези | о [о [о [о [о [о [о [о [о [о [5] 


АНВ clock enable 


Field Name Type шы Reset Description 
Value 


НИ о Cun ЕЕЕ 
Ж. 
oos awcosec [nes [не [so fo | SSS 
sons mn jaw _|ве ј SSS 
perum и (мине I 


шаға же тт SN |е Ја 


телик је [е [с [e — 
м 
Denm —— [m few —[se e | | 
Deer [ш [т [sco | — — — — — ——] 


7.8.4.2 081 CTRL 


ICHEREIEIEIEZEIEJEIEIEIEREIEIEIEZE] 
ІШЕ ГТУ 


Reserved dsiO dln timer value 
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Tve со о 
Reset | о | о | ој о|ојој|о|о|о| ој ојо|ојојојо! 
| ви |15|14 | 13 | 12 | п | по Je | [е | 5 |4|з|2 |!| о] 


ЕСІГІ Оны воины | 
еј во | „  — —] 
Pe Eo To Eo Eo E To E91 T4 T4 T4 T? ES T9 T T9- 


DSI ctrl 


Field Name Type ee Reset Description 
Value 


СИ ГЛЕ ы С СИ 


[e — [es pe [m СЕНЕН 
ветерине ст гр, * E 


7.81.3 | CACHE CFG 


Bt (зт | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
Re 


Reserved 


disp cache config regs 


Field Name Type аи Reset Description 
Value 


кэе оао 
С шен cem жу ою ви на 
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GSP 


8.1 Feature list 
Feature list: 


< 
о 
[^] 


Add Qos signal in AXI bus 
Support block data access to adapt different frame block compression; 


Block size of AFBC: 16X16; 


Support 2560x2560 output size in AFBC compression mode 

AFBC configure: format=RGBA, half block-1, block splitz1, YUV transform=0 

Support input size: 8191x8191 (clip picture); output size: 8191x8191. 

Support AWLEN align mode(64byte/32byte/16byte) for data part in AFBC output mode, depended on 
single channel Ірааг4/ two channel Ірааг4/ Ipddr3 used. 

Support 7 layer alpha z-order blending and color key,including 2 image layer(YUV) scaling and 4 
osd layer and 1 layer background . 

Support background layer fill depend on RGB register. 

Support 10/11 YUV420-2p/YUV420-3p/RGB888/ARGB888/RGB565 input rotation . 

Not support scaling іп 0/1 RGB888/ARGB888/RGB565 input rotation mode. 

Support scaling from 1/4~4 in yuv input rotation mode. 

Support Layer5 register shadow. 

Support contrast, brightness and saturation adjustment in input YUV mode 

Support even pitch clipping in YUV image mode. 

гпито need configure to 0/5 in run mod =1 whether LayerO disable. 

Clip start/clip size/pitchx/heighx need 2pixel aligned in x/y direction when scaling 1/2 down sample 
mode 

Clip start/clip size/pitchx/heighx need 4pixel aligned in x/y direction when scaling 1/4 down sample 
mode 

Support 90,180 and 270 degree rotation, flip horizontal and flip vertical for blending/scaling output. 
Support configurable work mode for scaling and blending. 

= LO(scale) + (L1+L2+L3+L4+L5)_ scale 

= LO(scale)+L1(scale)+L2+L3+L4+L5 

Support register configured by command queue / software configure mode(fix length commond) 
No support Layer5 configure by command queue in secure mode. 

No support RGB/alpha swap mod in input layerx pallet mode. 

Support clipping; 

Support scaling coefficient load from memory in command mode, or from apb register. 

Support one layer scaling from 1/16~4, vertical 4/6/8 tap, horizontal 4/6/8 tap in image layer. 
Support 1/2, 1/4 down sample in vertical/horizontal direction in image layer( LO/L1). 

support OSD layer scaling from 1/4~4. 

Only support scaling from 1/4~4 in AFBC input mode. 

Only support little endian in AFBC input mode. 

Need 16 pixel align in width and 16 pixel align in heigh for AFBC input/output mode 

Only support 16x16 aligned in workarea1 size/start and des_pitch(height) for AFBC output mode 
Support alpha scaling. 

Support ARGB input scaling. 

Support 6 color space convert matrix for rgb to yuv in destination output. 

Support 6 color space convert matrix for yuv to rgb in LO/1 input 

Support dithering RGB888 to RGB565; 

Support endian configures. 

Support under input mode in Гауего /1(scaling) layer: 
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3-plane: YUV420; YV12(YUV420_ 3p UV 16align), 
2-plane: YUV422, YUV420; 
1-plane: ARGB888, RGB888, RGB565 
е Support under input mode іп Layer2~5 (ова) layer: 
1-plane: ARGB888, RGB888, RGB565 
е Support under output mode : 
3-plane: YUV420, 
2-plane: YUV422, YUV420,; 


1-plane: ARGB888, RGB888 (compressed/normal), RGB565; 


Format Data Mapping(big endian) 
YUV422 
Y | [7:0] UV | [15:8] | [7:0] 
YO VO UO 
Y1 V2 U2 
Y2 V4 U4 
Y7 М14 |014 
The U/V data is half of the Y data in horizontal. 
Data address should be half-word aligned,(include 2 pixels) 
YUV420_2p 
Y | [7:0] UV | [15:8] | [7:0] 
YO VO UO 
Y1 V2 U2 
Y2 V4 U4 
Y7 М14 |014 
The U/V data is half of the Y data in horizontal and vertical. 
Data address should be half-word aligned,(include 2 pixels) 
YUV420_ Зр 1-plane: 
[31:24] [23:16] [15:8] [7:0] 
Y3 Y2 Y1 YO 
Y7 Y6 Y5 Y4 
2-plane: 
[81:24] | [23:16] [15:8] [7:0] 
U3 U2 U1 UO 
U7 U6 U5 U4 
3-plane: 
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[31:24] [23:16] [15:8] [7:0] 
уз v2 Vi VO 
V7 V6 V5 V4 


The U/V data is half of the Y data in horizontal and vertical. 
Data address should be half-word aligned,(include 2 pixels) 


RGB888 
[31:24] [23:16] [15:8] [7:0] 
Reserved RO GO BO 
Reserved R1 G1 B1 
ARGB888 
[31:24] [23:16] [15:8] [7:0] 
AO RO GO BO 
A1 R1 G1 B1 
RGB565 
[31:27] [26:21] [20:16] [15:11] [10:5] [4:0] 
R1 G1 B1 RO GO BO 
R3 G3 B3 R2 G2 B2 
All input/output data support 4 endian mode(32bit) 
endian [31:24] [23:16] [15:8] [7:0] 
mode Byte3 Byte2 Byte1 Вуіе0 
00 Byte3 Byte2 Byte1 Вуіе0 
01 Вуіе0 Byte1 Byte2 Byte3 
10 Byte2 Byte3 Вуіе0 Byte1 
11 Byte1 Вуіе0 Byte3 Byte2 
All input/output data support 1 endian mode(64bit) 
endian [63:32] [31:0] 
mode Byte7-4 Byte3-0 
0 Byte7-4 Byte3-0 
1 Byte3-0 Byte7-4 
RGB565 configure 
rgb565 mode 
000 RGB 
001 RBG 
010 GRB 
011 GBR 
V0.3 Spreadtrum Communications, Inc., Confidential and Proprietary 


This document contains information on a product under development. 


Spreadtrum reserves the right to change or discontinue this product without notice. 


5С9853ІЧА Device Specification 


2155 of 2330 


EP SPREADTRUM | 5С9853ІЧА Device Specification 


100 BGR 

101 BRG 
ARGB 888 configure 

ARGB888 mode 

0 ARGB 

1 RGBA 


UV configure(2-plane) 


ARGB888 mode 
0 UV 
1 VU 


Table 8-1 source/destination data formats 


8.2 Color Space Conversion 


1. Input Color Space Conversion 
а. ARGB888->PMARGB888 with block alpha 


(A,R,G,B) ->(block_alpha*A, block alpha*A*R, block_alpha*A*G, block_alpha*A*B) 
b. PMARGB888-> PMARGB888 with block_alpha 
(A, R, G, B) -> ((A* block_alpha),( block_alpha *R),( block_alpha *G),( block_alpha*B)) 
с. RGB565-> ARGB888 
assign R[7:0] = {R[4:0],R[4:2]};assign G[7:0] = {G[5:0],R[5:4]};assign В[7:0] = {B[4:0],B[4:2]}; 
d. YUV-> ARGB888 
-  YUV422(YUV420) to YUV444 


As above formula, input/output data is YUV444.In YUV422, duplication sequence is from left to 
right in horizontal direction. In YUV420, duplication sequence is from left to right in horizontal direction, 
up to down in vertical direction. Relationship between YUV444 and YUV422 (YUV420) as follows: 


YUV422 YUV444 
по 883 | EDDA DA 
“ЕНІ Loo oa oe 
НН | CHE 
| | End Т ЕТ | | | | | : en ig E | 


Figure 8-1Relationship between YUV422 and YUV444 
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YUV420 YUV444 


line1 Е 


| | | 
line2 — | | | 
| | | 
| | | 


line3 5 


line4 


: Original UV Pixel : Duplicated UV Pixel 


Figure 8-2 Relationship between YUV420 and YUV444 
- . YUV444 to RGB 
GSP core only support RGB/ARGB888 data formats. So the YUV image data must be convert to 
RGB888 before blend. Before the YUV convert to RGB , YUV can be adjusted for special application, 
the adjustment and the conversion formula as below show: 
y tmp = (Y-128)*y contrast / 256 +180 + y brightness; 
y adj =CLIP(y_tmp,255,0); 
и tmp = (U-128)*u saturation / 256 + и offset; 
u adj = CLIP(u tmp,255,0); 
v tmp = (V-128)'v saturation / 256 + у offset; 
v adj = CLIP(v ітр,255,0); 

Ya = bypass y2y ? Y : Y adj; 

Ua = bypass у2у2 0:0 adj; 

Va = bypass y2y 2 V: V adj; 


-BT601 normal: 


қ М 5743 | [ 735052 + 2048 
ГК | 4096 [Ya] 4096 
| | 1410 2925 | | 554840 + 2048 
| С | ЧЕ! | Ua | + 
4096 4096 4096 
| В | р 7258 " | Уа | | - 929038 + 2048 
| 4096 | | 4096 | 
- BT601 reduce: 
Г 4769 " 6537 | Г — 913087 + 2048 
[R] |4096 4096 [Ya] 4096 
EM 4769 1605 3330 || | 555316 + 2048 
| G | = | Ua | + 
4096 4096 4096 4096 
[В| | 4769 8263 А | Уа | | -1133920 + 2048 
| 4096 4096 | | 4096 
-BT709 normal: 
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- BT709 reduce: 
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2. Output Color Space Conversion 
a. RGB(ARGB888/PMARGB888) to YUV 


Convert RGB888 to YUV444. The conversion formula as below shows: 


-BT601 normal: 


- BT601 reduce: 


V0.3 


| 6450 Г- 825649 + 2048 | 
4096 [Ya | 4096 
767 1917 || | 343644 + 2048 
= = = | a Ы Е 
4096 4096 4096 
А 7601 | Va | — 972869 + 2048 
| 4096 | 4096 
| 4769 б 7343 Г-1016222 + 2048 | 
4096 4096 [Ya] 4096 
4769 873 2183 | | 314893 + 2048 
= | s |" <<< 
4096 4096 4096 4096 
4769 8652 " | Va | — 1183816 + 2048 
| 4096 4096 | 4096 
p А 6040 Г- 773115 + 2048 | 
4096 [Ya] 4096 
674 2340 || | 385827 + 2048 
ai | Ua | + 
4096 4096 4096 
| 7706 | | va | - 986395 + 2048 
| 4096 | 4096 
Г 4769 4 6876 [ - 956418 + 2048 
4096 4096 [Уа | 4096 
4769 767 2664 " | 362913 + 2048 
= a + 
4096 4096 4096 || | 4096 
4769 8773 В | Va | - 1199215 + 2048 
| 4096 4096 | 4096 


1225 2404 467 
4096 4096 4096 

691 1357 2048 

4096 4096 4096 

2048 1715 333 

| 4096 4096 4096 


2048 


4096 
526336 


| 
| 

| | 4096 
| | 526336 


4096 
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Г 1052 2065 401 Г 67584 
ГУ] 4096 4096 4006 TR] 4096 
| | 607 1192 1799 | | | 526336 
Бк - Gd т 
4096 4096 4096 4096 
|v | 1799 1506 293 | в | 526336 
| 4096 4096 4096 | | 4096 
-BT709 normal: 
871 2929 296 | | 2048 
[Y] 4096 4096 4096 [R] 4096 
| | 469 1579 2048 | | ! 526336 
Шы jG [H1 
4096 4096 4096 4096 
|v ] 2048 1860 188 |в | 526336 
| 4096 4096 4096 | | 4096 
- BT709 reduce: 
| 748 2516 254 | | 67584 
[Y] 4096 4096 4096 [R] 4096 
| | 412 1387 1799 | | , 526336 
Ы b "hd gece 
4096 4096 4096 4096 
[У] | 1799 1634 165 В | | 526336 
| 4096 4096 4096 | | 4096 
-BT2020 normal: 
Г 1076 2711 243 | Г 2048 
[Y] 4096 4096 4096 [R] 4096 
| | 572 1476 2048 | | 526336 
ыы БА кетеди 
4096 4096 4096 4096 
[v] | 2048 1883 165 | B] | 526336 
| 4096 4096 4096 | | 4096 
- ВТ2020 reduce: 
[ 924 2385 209 | [ 67584 
ГУ] 4096 4096 4096 [R] 4096 
NE 502 1297 1799 || | 526336 
I” |5 ПЕЊЕ T 
4096 4096 4096 4096 
|v | 1799 1654 145 |B | 526336 
| 4096 4096 4096 | | 4096 


b. RGB(ARGB888/PMARGB888) to RGB565 
As 2.3.3 below description. directly truncate is : rgo565={r[7:3],g[7:2],b[7:3]}; 


8.3 Dithering 
When converse RGB888 to RGB565, using dithering. Dithering data flow is show as Figure 3 
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Dither Matrix T 


| 


еі» Comparator В 


Dither Matrix T 
ү RGB565 


RGB888 | Gi W-| Comparator 


Dither Matrix T 


СВ Comparator 


Figure 8-3 Dithering data flow 
1. R dithering 
Ri[7:0] is converted to Ro[4:0] using dither matrix T (4x4 matrix) as follows: 


[0 4 0 5] 
| 
| 
| 
| 


[ej 


273 
1 5 1 4l 
|8 3 6 2] 


Ri[7:0] is separated to two parts. The first part is the higher five bits Ri[7:3] and the second part is the 
lower three bits Ri[2:0]. The lower three bits Ri[2:0] is compared with the corresponding element in the 
threshold matrix. If Ri[2:0] is bigger than the corresponding element, the Ri[7:3] add 1. Otherwise, Ri[7:3] 
remains its initial value. The output result Ro[4:0] is equal with Ri[7:3].The next pixel in same row does 
the same processing. In the row direction of image pixel array,Column exchange should be done after 
every four pixel processed. Also namely, the first column move to the fourth column, the rest three 
columns move forward one by one in order(1->4,2->1 ,3->2,4->3). After finish four times column exchange, 
reverse the present threshold matrix, then do the column exchange continually. In the column direction of 
image pixel array, row exchange should be done after every four pixel line processed. After finish four 
times row exchange, reverse the present threshold matrix, then do the row exchange continually. The 
method is same as column exchange described above. 
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0|4|0|5|4|0|5|0 0|6|1|8|6|1|8|0 
6121731217316 42532534 
11514 М 071671 60 
83623612 |8 534|2 lm] 
627 3 ЖЖЖ“ 316 2| 774] 2|5|3] 2| 5|3| 4 
115 114 МИЫ 4|1 51077 1]6| 7| 1| 6| 0 
83612 МЕ 2|8|з|6{}5|з3|4|2|3| 4|2|5 
0405410510 510 4| 006186180 
| [А 114 514 |115 |1 С 
В |338 6 |2 3121831651342 
01405 015 4151040061 8 
Сјај ко 713 2|з3|6|2|7{[4|2|5|3 
3 2|8/6]2 з Б |S |G 3 2|5 
4 5 | o RO 4 |5 [04 (0 6 8[0 
2 з [16| 7 |3 2 |Б | 5 [2 | 7 2 314 
5 4 |! |1 |4 5 ЈА ЕН 7 6|0 
дј|ејтјај6јтјајо || 6 0|4|0|5|4 @ || 
4,25 31215131415 2 6|2|7|3 2 3/6 
0|7|1|6|7|1]6{0 B 7 11511415 4 |1 
531412314 |2 |5 |4 3 836213 2 |8 
412 5 |з с 6|2|7|з Њ 3/6 
0716 С 1,5 114 И А Jr 
5 (з |4 |2 |4 |2 |5 в|з|6|2 2/8 
о |\6|1|в |1 {8 јо 014054 50 


Figure 8-4 matrix T change 
2. Gdithering 
Gi[7:0] is converted to Go[5:0] using dither matrix T (2x2 matrix) as follows: 


Го ащ 


ln 


Gi[7:0] is separated to two parts.The first part is the higher five bits Gi[7:2] and the second part is the 
lower three bits Gi[1:0].The lower three bits Gi[1:0] is compared with the corresponding element in the 
threshold matrix. If Gi[1:0] is bigger than the corresponding element, the Gi[7:2] add 1. Otherwise, 
Gi[7:2] remains its initial value. The output result Go[5:0] is equal withGi[7:2]. Matrix same as R. 


3. Bdithering 
The method is same as R dithering described above. 


8.4 Blending & Color Key 

Support image and OSD alpha blending and color key. 
1. Color key: when pixel value is equal to color-key value, the alpha of this pixel will become zero. 
If (pixel data == color key) Alpha = 8'hO;RGB = 24’h0; 
else Alpha = block alpha* pixel alpha; 
2. 4layers blending: 

Support 4 layer blending,as figure 5: 
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Blend1 
| PMARGB С 


а. 


с. 


е ка 
T 
Layer4{060,PMARGA) 


T 
Layer3ÓSD. PMARÓB) 


T 
Layer2(ÓSD,PMARGB) 

T 
Layertfmage,PMARGB) 


Blend2 
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"s PMARGB 
T 
Layer4)060,PMARGE 


1 
Layer3(SD,PMARGB 


) 
) 
) 
Т 
Layer2(ÓSD,PMARGB) 

T 
Гауегі Итаде,РМАВОВ) 


Blend2 


l= ES {Se + 
|ауегодтаде РМАНОВ) Layeroffmage,PMARGB) // ---------------- ! 
1 
вк run mod: ^" TES BK ) гип_тоа:0 © ——-—- 16 


Figure 8-5 Blending Architecture Diagram 
Top layer (Layer5) : (A5,R5,G5,B5)--PMARGB; OSD 
Middle 4(Layer4) : (A4, R4, G4, B4)-- --PMARGB; OSD 
Middle 3(Layer3) : (АЗ, АЗ, G3, B3)-- --PMARGB; OSD 
Middle 2(Layer2) : (A2, R2, G2, B2)-- --PMARGB; OSD 
Middle (Layer1): (A1,R1,G1,B1)--PMARGB; IMAGE 
Bottom layer(LayerO) : (АО, RO, GO, В0)-- --PMARGB;IMAGE 
L1: (a1,r1,g1,b1)--PMARGB; 
L2: (a2, r2, 92, b2)-- --PMARGB; 
L3: (a3, r3, g3, b3)-- --PMARGB; 
L4: (a4, r4, g4, b4)-- --PMARGB; 
L: (a, r, g, b)----PMARGB; 
ARGB888->PMARGB888 with block alpha: 
(A,R,G,B) ->((A*block_alpha),(A*block_alpha*R),(A*block_alpha *G),(A*block alpha*B)) ; 
PMARGB888->PMARGB888 with block alpha: 
(A,R,G,B) -»((A*block alpha),(block alpha*R),(block alpha *G),(block alpha*B)) ; 
Blend process 


аі = A5 + A4- A5* А4 ;r1 = (1-A5) *А4 + R5;g1 = (1-А5) * G4 + G5;b1 = (1-A5) * 
B4 + B5; 

a2 = АЗ + A2- АЗ" A2 ;2 = (1-АЗ) *А2 + R3;g2 = (1-АЗ) * G2 + G3;b2 = (1-A3) * 
B2 + B3; 

a3 = ај + а2 - а1*а2 13 = (1- a1) 72 +11 ;93 = (1- al) * 92 + 91 ;b3 = (1- а1)“ 
b2 +601; 

а4 = A1 + a3 - A1*a3 ;r3 = (1- a3) *R1 + г3 ;93 = (1- a3) * G1 + 93 ;b3 = (1- a3)* 
В1 + 63; 

а = А0 + a4 - АО * a4;r = (1 – a4) * ВО + а = (1 – a4) "а0 + g4;b = (1 - a4) * 
BO + b4; 


8.5 Clipping 


V0.3 


Support layer clipping. In fetch data phase, GSP trim specified data part from original image. 
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Layer_pitch 
E == > 


Layer_clip_start 


А Layer_clip_width в 


Layer_clip_heigth 


Original image 


Figure 8-6 Clipping Architecture Diagram 


8.6 Rotation 


Support 90° ,180° and 270 ° rotation and mirror in blending /scaling output. The image and OSD 
data stored in memory is linear in 0 degree rotation. Block is process unit in GSP. 


m Д 


180? 270? 


0°+mirror 90°+mirror 180°+mirror 270°+mirror 


Rotation : left (anti-clockwise) 
Mirror axis : horizontal line 


Figure 8-7 Rotation Diagram 


In output stage, output sequence should be block by block linearly, as arrow diagram showed in figure 
(7.a.1~7.h.1), and in each block, pixel out sequence should be same as stored sequence as arrow 
diagram showed in figure (7.a.2~7.h.2) whatever degree rotation is used. 


In rot buffering stage, pixel buffering sequence should be row by row after rotated or mirrored in a 
block as arrow diagram showed in figure (7.a.3~7.h.3). 


= In Bn-1 T 
BO BI B2 в Ви In Bn-1 
= в- 1 [p0 pl p22- pal ! [po pi ро рз 1 [эп i 0 ШЕЛ ET 
Bn | Вон | В| > e © | Bono |B2n- aoe psc = Е B 
|» | ›> — = > E 
p32 К p32 рб: [B3n-1) B3n-2 • • • | вала  В2ВЯТ | B2n 
Вла | B2n+1 | B2m2| • • • lee EN --- 
n | Ва n B3n-2 |B3n pa — 31 | 563 P 3154 ср32 
ЕЕ === В? B2n-2) • * • јвиа-Гван | Bn ee =” 
n|- з аар и: К = 
Жан | шын — 1 мірі рр) Эф p2 pl po 
въ} Ba2| * ** B2 | ві | во 
a1: block out sequence in GSP a.2: pixel out sequence — 2.3: pixel rot buffer sequence сл: block out sequence in GSP €.2: pixel ош sequence | c.3: pixel rot buffer sequence 
(0 degree rot) (0 degree rot) (о degree rot) (180 degree rot) (180 degree rot) (180 degree rot) 
a: 0 degree rotation c: 180 degree rotation 
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7] . 2 A In Bn-1 
. In Baat Bel Boz | + ві | во 
^ 4 а == > ри 
6 . 32 аво РИ раво рэп E == 1 [pO pl p2. - pa "ЕВРО 
aa 2 == B2n-] вз | * * * Bn+2 |Bn+l | Bn й _ 3 s 
№ 2 a = > 2 —— =. 
p32 p63 p63 p32| 
B2n | В2п+1 | B2n+2} | | | B3n-2 |B3n- lB3n-] вза2| * * o [B2n42 | B2n«l | B2n 
= к 2 | 2 E ISSN P63 5 ET 
| Bast} Bnez- B2n-2 |B2n- E 2-2 Е ° : 32 as 42 Г 
Bee ---.-.. __ pO pl p2 pil pO pl p2 31 3 м i [p480 p511 p511 pas 
=> Р . * 
во | Bi | B2 Bn2 (Во 
е.1: block out sequence in GSP е2: pixel out sequence ез3: pixel rot buffer sequence 5.1: block out sequence in GSP 82: pixel out sequence | g.3: pixel rot buffer sequence 
(0 degree rot + mirror) (0 degree rot mirror) (0 degree rot + mirror) (180 degree rot + mirror) (180 degree rot+mirror) (180 degree rot + mirror) 
е: 0 degree rotation + mirror (mirror axis : horizontal line) g: 180 degree rotation + mirror (mirror axis : horizontal line) 
[в Авала Bieb| e ee • • воа || ва | | Bo 
| 
Bn-2 | B2n-2| B3n-2 
| Bl 
\ In Bn-1 
4 T ы 
i H БЕЗЕ B2 
к E . In Bn-1 
| . 
| p3l p63 pj p3lj 063 p511 2:8 . puo — 73290 paso р32/ ро 
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b.1: block out sequence in GSP b.2: pixel out sequence b.3: pixel rot buffer sequence d.1: block out sequence in GSP 4.2: pixel out sequence d.3: pixel rot buffer sequence 
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ГА: block ош sequence in GSP £2: pixel out sequence £3: pixel rot buffer sequence ћ.1: block out sequence in GSP h.2: pixel out sequence 1.3: pixel rot buffer sequence 
(90 degree rot+ mirror) ( 90 degree rot + mirror) (90 degree rot+ mirror) (270 degree rot + mirror) (270 degree rot+mirror) (270 degree rot + mirror) 
f: 90 degree rotation + mirror (mirror axis : horizontal line) h:270 degree rotation+ mirror (mirror axis : horizontal line) 


Figure 8-8 data flow in Rotation/Mirror 


8.7 Blending & Scaling mode 

Support 2 image and OSD 2 work mode. 
run_mod=1: 
INP 


T 


OUTPUT 


LO 
11 


хпш 


12 


z-order blend 


blend № 


z-order 


L3 
L4--— 
L5 


түтүү 


ЕЕ 


- run_mod=0: 
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INPUT OUTPUT 
L0 scale E GSP 
> 
11 scale E Y 
T 2 > E Le! blend Hæ 
L3 a |p| blend ў 
ТА „| Z-order ГР] 
1,5 = 


8.8 Interface 


8.8.4 АХ interface 
Main features: 


-  128-bit independent read and write data buses 
- synchronous interface to the GSP 
- Designed to support to 512MHz 


Signal Width y/o Description Clock Domain 
Name 
AWID 5 OUT | Write client ID. clk gsp 
AWADDR 32 OUT | Write address. clk gsp 
AWLEN 4 OUT | Burst length (write). clk gsp 
AWSIZE 3 OUT | Burst size (write). clk gsp 
AWBURST | 2 OUT | Burst type (write). clk_gsp 
Always set to INCR in GSP 
AWPROT 3 OUT | Protection type (write). clk_gsp 
AWQOS 4 OUT | WCH QOS clk_gsp 
AWVALID 1 OUT | Write address valid. clk_gsp 
AWREADY | 1 IN Write address ready. clk_gsp 
WID 5 OUT | Write ID tag. clk_gsp 
WDATA 128 OUT | Write data. clk_gsp 
WSTRB 16 OUT | Write strobe (byte lane). clk_gsp 
WLAST 1 OUT | Write last. clk_gsp 
WVALID 1 OUT | Write valid. clk_gsp 
WREADY 1 IN Write ready. clk_gsp 
BREADY 1 OUT | Write response ready. clk_gsp 
BID 5 IN Response ID. clk_gsp 
BRESP 2 IN Write response. clk_gsp 
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BVALID 1 IN Write response мапа. clk_gsp 
ARID 7 OUT | Read address ID. clk_gsp 
ARADDR 32 OUT | Read address. clk_gsp 
ARLEN 4 OUT | Burst length (read). clk_gsp 
ARSIZE 3 OUT | Burst size (read). clk_gsp 
ARBURST 2 OUT | Burst type (read). clk_gsp 
Always set to INCR in GSP 
ARQOS 4 OUT | RCH QOS clk_gsp 
ARPROT 3 OUT | Protection type (read). clk_gsp 
ARVALID 1 OUT | Read address valid. clk_gsp 
ARREADY 1 IN Read address ready. clk_gsp 
RREADY 1 OUT | Read ready. clk_gsp 
RID 7 IN Read ID tag. clk_gsp 
RRESP 2 IN Read response. clk_gsp 
RDATA 128 IN Read data. clk_gsp 
RLAST 1 IN Read last. clk_gsp 
RVALID 1 IN Read valid. clk_gsp 


8.8.2 APB interface 


Table 8-2 АХ! port description 


Signal Name Width | I/O Description Clock Domain 
PRESETn 1 IN APB Bus reset signal. clk_gsp 
PRDATA 32 OUT APB read data. clk_gsp 
PSLVERR 1 OUT APB ERROR clk_gsp 
PENABLE 1 IN APB ENABLE clk_gsp 
PADDR 16 IN APB address bus. clk_gsp 
PSEL 1 IN Address decoded. clk_gsp 
PREADY 1 OUT APB transfer done. clk_gsp 
PWRITE 1 IN APB write. clk_gsp 
PWDATA 32 IN APB write data. clk_gsp 
PPROT 3 IN APB protect clk_gsp 
Table 8-3 APB port description 
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Signal Width | I/O Descripiton Clock Domain 
Name 
clk_gsp 1 IN GSP core clock. - 
reset_gsp 1 IN GSP core reset signal. clk_gsp 
int_gsp 1 OUT GSP interrupt signal. clk_gsp 


Table 8-4 GSP port description 


8.9 Software Interfaces 


8.9.1 Memory тар 


Offset 
address 


Description 


0x000 


GSP_GLB_CFG 


Include GSP global controller ,axi read 
configure 


0x004 


GSP_INT 


Interrupt status, Interrupt enable, Interrupt clr, 
Interrupt raw 


0x008 


GSP_CMD_STS 


Command queue states 0 


0x00C 


CMD_COEF1_ADDR 


Command scaling1 coefficient table address 


0x010 


CMD_COEF2_ADDR 


Command scaling2 coefficient table address 


0x014 


GSP_CMD_ADDR 


First command address 


0x018 


GSP_MOD_CFG 


Include GSP mode configures. 


0x01C 


GSP_SECURE_CFG 


Include gsp secure mode configure. 


Destination reg 


DES DATA CFG 


Include Data format of destination image 


DES Y ADDR 


Base address of Y (RGB) work plane. 


DES U ADDR 


Base address of UV (2-plane), U(3-plane) 


DES V ADDR 


Base address of V (3-plane) 


DES PITCH 


Width of work plane. 
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BACK RGB 


Background layer argb value. 
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Scaling size1 in destination plane. 


DES_SCL_SIZE2 


Scaling size2 in destination plane. 


WORK_AREA_SIZE1 


Work areal source/destination size 


WORK_AREA_XY1 


Work агеа1 source/destination Start 
position(X, Y) 


WORK AREA SIZE2 


Work area2 source size 


WORK AREA SXY2 


Work агеа1 source Start position(X, Y) 


WORK AREA DXY2 


Work агеа1 destination Start position(X, Y) 


NULL 


NULL 


NULL 


LAYERO 


LAYERO CFG 


Include data format,color-key enable,data 
endian 


LAYERO Y ADDR 


Y or RGB data base address. 


LAYERO U ADDR 


UV (2p) or U (3p) data base address. 


LAYERO V ADDR 


V (3-plane) data base address. 


LAYERO PITCH 


Width of original image.(LayerO) 


LAYERO CLIP START 


Start position(X, Y) of source clip 
image.(LayerO) 


LAYERO CLIP. SIZE 


Size of source clip image.(width/height) 


LAYERO DES START 


Start position(X, Y) in work plane. 


LAYERO PALLET RGB 


Constant pallet RGB in LayerO 


LAYERO CK 


Color-key and block alpha of Layer0. 


Y2Y Y PARAMO 


LayerO YUV2YUV Y parameter 


Y2Y U PARAMO 


LayerO YUV2YUV U parameter 
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Y2Y V PARAMO 


LayerO YUV2YUV V parameter 
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LAYER1 


LAYER1_CFG 


Include data format,color-key enable,data 
endian 


LAYER1_Y_ADDR 


Y or RGB data base address. 


LAYER1_U_ADDR 


UV (2p) or U (3p) data base address. 


LAYER1_V_ADDR 


V (3-plane) data base address. 


LAYER1_PITCH 


Width of original image.(LayerO) 


LAYER1 CLIP START 


Start position(X, Y) of source clip 
image.(LayerO) 


LAYER1 CLIP SIZE 


Size of source clip image.(width/height) 


LAYER1 DES START 


Start position(X, Y) in work plane. 


LAYER1 PALLET RGB 


Constant pallet RGB in Layer1 


LAYER1 CK 


Color-key and block alpha of Layer1. 


Y2Y_Y_PARAM1 


Layer! YUV2YUV Y parameter 


Y2Y_U_PARAM1 


Layer! YUV2YUV U parameter 


Y2Y_V_PARAM1 


Layer! YUV2YUV V parameter 


NULL 


NULL 


NULL 


LAYER2 


LAYER2_CFG 


Include data format,color-key enable,data 
endian 


LAYER2_R_ADDR 


RGB data base address 


LAYER2_PITCH 
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Start position(X, Y) of source clip image. 


LAYER2_CLIP _SIZE 


Size of source clip image. (width/height) 


LAYER2_DES _START 


Start position(X, Y) in work plane 


LAYER2_PALLET_RGB 


Constant pallet RGB in Layer2 


LAYER2_CK 


Color-key and block alpha of Layer2. 


LAYER3 


LAYER3_CFG 


Include data format,color-key enable,data 
endian 


LAYER3_R_ADDR 


RGB data base address 


LAYER3_PITCH 


Width of original image. 


LAYER3_CLIP _ЗТААТ 


Start position(X, Y) of source clip image. 


LAYERS CLIP. SIZE 


Size of source clip image. (width/height) 


LAYERS3 DES. START 


Start position(X, Y) in work plane 


LAYERS3 PALLET RGB 


Constant pallet RGB in Layer3 


LAYER3 CK 


Color-key and block alpha of Layer3. 


LAYERA 


LAYER4_CFG 


Include data format,color-key enable,data 
endian 


LAYER4_R_ADDR 


RGB data base address 


LAYER4_PITCH 


Width of original image. 


LAYER4_CLIP _ЗТААТ 


Start position(X, Y) of source clip image. 


LAYER4_CLIP _SIZE 


Size of source clip image. (width/height) 


LAYER4_DES _START 


Start position(X, Y) in work plane 


LAYER4_PALLET_RGB 


Constant pallet RGB in Layer4 


LAYER4_CK 


Color-key and block alpha of Layer4. 


LAYERS 
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LAYER5 CFG 
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endian 


LAYER5 R ADDR 


RGB data base address 


LAYER5 PITCH 


Width of original image. 


LAYER5 CLIP START 


Start position(X, Y) of source clip image. 


LAYER5 CLIP. SIZE 


Size of source clip image. (width/height) 


LAYER5 DES. START 


Start position(X, Y) in work plane 


LAYER5 PALLET RGB 


Constant pallet RGB in Layer5 


LAYER5 CK 


Color-key and block alpha of Layer5. 


SHADOW LAY 


ER5 


SLAYER5 CFG 


Include data format,color-key enable,data 
endian 


SLAYER5 R ADDR 


RGB data base address 


SLAYERS5 PITCH 


Width of original image. 


SLAYER5 СИР START 


Start position(X, Y) of source clip image. 


SLAYER5 CLIP. SIZE 


Size of source clip image. (width/height) 


SLAYER5 DES. START 


Start position(X, Y) in work plane 


SLAYER5 PALLET RGB 


Constant pallet RGB in Layer5 


SLAYER5 CK 


Color-key and block alpha of Layer5. 


NULL 


NULL 


NULL 


NULL 


NULL 


NULL 


NULL 
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GSP DEBUG 


GSP_IP_REV GSP IP revsion information 


GSP AXI STS GSP AXI information 


GSP DEBUG CFG GSP debug control . 


GSP DEBUG! GSP debug information. 


GSP DEBUG2 GSP debug information. 


GSP DEBUGS3 Module inner information 


SPARE GATE 


NULL 


SCALING1 COEF TABLE 


HORIZONTAL COEF TABLE (72X16) 


HOR COEF 1 12 Тар 1 & tap 2 of group! in horizontal 
coefficient table 


HOR COEF 1 34 Tap З & tap 4 of group! in horizontal 
coefficient table 


HOR COEF 1 56 Tap 5 & tap 6 of group1 in horizontal 
coefficient table 


HOR COEF 1 78 Tap 7 & tap 8 of group! in horizontal 
coefficient table 


HOR COEF 2 12 Tap 1 & tap 2 of group2 in horizontal 
coefficient table 


HOR COEF 2 34 Tap 3 & tap 4 of group2 in horizontal 
coefficient table 


HOR COEF 2 56 Tap 5 & tap 6 of group2 in horizontal 
coefficient table 


HOR COEF 2 78 Tap 7 & tap 8 of group2 in horizontal 
coefficient table 


HOR COEF 3 12 Tap 1 & tap 2 of group3 in horizontal 
coefficient table 


HOR COEF 3 34 Tap 3 & tap 4 of group3 in horizontal 
coefficient table 
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Tap 5 & tap 6 of group3 in horizontal 
coefficient table 


НОВ СОЕЕ 3 78 


Tap 7 & tap 8 of group3 in horizontal 
coefficient table 


НОВ СОЕЕ 4 12 


Тар 1 & tap 2 of group4 in horizontal 
coefficient table 


HOR COEF 4 34 


Tap 3 & tap 4 of group4 in horizontal 
coefficient table 


HOR COEF 4 56 


Tap 5 & tap 6 of group4 in horizontal 
coefficient table 


HOR COEF 4 78 


Tap 7 & tap 8 of group4 in horizontal 
coefficient table 


HOR COEF 5 12 


Tap 1 & tap 2 of groupb in horizontal 
coefficient table 


HOR COEF 5 34 


Tap 3 & tap 4 of дгоир5 in horizontal 
coefficient table 


HOR COEF 5 56 


Tap 5 8 tap 6 of дгоир5 in horizontal 
coefficient table 


НОВ СОЕЕ 5 78 


Тар 7 8 tap 8 of group5 in horizontal 
coefficient table 


HOR_COEF_6_12 


Tap 1 & tap 2 of group6 in horizontal 
coefficient table 


HOR_COEF_6_34 


Тар З 8 tap 4 of group6 in horizontal 
coefficient table 


HOR_COEF_6_56 


Tap 5 8 tap 6 of дгоирб in horizontal 
coefficient table 


HOR_COEF_6_78 


Тар 7 8 tap 8 of group6 in horizontal 
coefficient table 


HOR_COEF_7_12 


Tap 1 & tap 2 of group7 in horizontal 
coefficient table 


HOR_COEF_7_34 


Tap 3 & tap 4 of group7 in horizontal 
coefficient table 


НОВ СОЕЕ 7 56 


Тар 5 & tap 6 of group7 in horizontal 
coefficient table 
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coefficient table 


HOR_COEF_8_12 


Тар 1 & tap 2 of group8 in horizontal 
coefficient table 


HOR_COEF_8_34 


Tap 3 & tap 4 of group8 in horizontal 
coefficient table 


HOR_COEF_8_56 


Tap 5 & tap 6 of group8 in horizontal 
coefficient table 


HOR_COEF_8_78 


Тар 7 8 tap 8 of group8 in horizontal 
coefficient table 


НОВ СОЕЕ 9 12 


Тар 1 & tap 2 of group9 in horizontal 
coefficient table 


HOR_COEF_9_ 34 


Tap З & tap 4 of group9 in horizontal 
coefficient table 


HOR_COEF_9_56 


Tap 5 & tap 6 of group9 in horizontal 
coefficient table 


НОВ СОЕЕ 9 78 


Tap 7 8 tap 8 of group9 in horizontal 
coefficient table 


HOR_COEF_10_12 


Тар 1 & tap 2 of group10 in horizontal 
coefficient table 


HOR_COEF_10_34 


Tap 3 & tap 4 of group10 in horizontal 
coefficient table 


HOR_COEF_10_56 


Tap 5 & tap 6 of group10 in horizontal 
coefficient table 


HOR_COEF_10_78 


Tap 7 & tap 8 of group10 in horizontal 
coefficient table 


HOR_COEF_11_12 


Tap 1 & tap 2 of group11 in horizontal 
coefficient table 


НОВ СОЕЕ 14 34 


Тар 3 & tap 4 of group11 in horizontal 
coefficient table 


HOR_COEF_11_56 


Tap 5 & tap 6 of group11 in horizontal 
coefficient table 


HOR_COEF_11_78 


Tap 7 & tap 8 of group11 in horizontal 
coefficient table 


HOR_COEF_12_12 


Тар 1 & tap 2 of group12 in horizontal 
coefficient table 
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Tap 3 & tap 4 of group12 in horizontal 
coefficient table 


HOR_COEF_12_56 


Tap 5 & tap 6 of group12 in horizontal 
coefficient table 


HOR_COEF_12_78 


Tap 7 & tap 8 of group12 in horizontal 
coefficient table 


HOR_COEF_13_12 


Тар 1 & tap 2 of group13 in horizontal 
coefficient table 


HOR_COEF_13_34 


Tap 3 & tap 4 of group13 in horizontal 
coefficient table 


HOR_COEF_13_56 


Tap 5 & tap 6 of group13 in horizontal 
coefficient table 


HOR_COEF_13_78 


Tap 7 & tap 8 of group13 in horizontal 
coefficient table 


HOR_COEF_14_12 


Тар 1 & tap 2 of group14 in horizontal 
coefficient table 


HOR_COEF_14_34 


Тар 3 8 tap 4 of group14 in horizontal 
coefficient table 


HOR_COEF_14_56 


Тар 5 8 tap 6 of group14 in horizontal 
coefficient table 


HOR COEF 14 78 


Tap 7 & tap 8 of group14 in horizontal 
coefficient table 


HOR COEF 15 12 


Tap 1 & tap 2 of group15 in horizontal 
coefficient table 


HOR COEF. 15 34 


Tap 3 & tap 4 of group15 in horizontal 
coefficient table 


HOR COEF 15 56 


Tap 5 & tap 6 of group15 in horizontal 
coefficient table 


HOR COEF 15 78 


Tap 7 & tap 8 of group15 in horizontal 
coefficient table 


HOR COEF 16 12 


Tap 1 & tap 2 of group16 in horizontal 
coefficient table 


HOR COEF 16 34 


Tap 3 & tap 4 of group16 in horizontal 
coefficient table 


HOR COEF 16 56 
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coefficient table 


HOR_COEF_16_78 


Tap 7 & tap 8 of group16 in horizontal 
coefficient table 


VERTICAL COEF TABLE (72x16) 


VER_COEF_1_12 


Тар 1 & tap 2 of дгоир1 in vertical coefficient 
table 


VER_COEF_1_ 34 


Тар 3 8 tap 4 of дгоир1 in vertical coefficient 
table 


VER_COEF_1_56 


Tap 5 8 tap 6 of group1 in vertical coefficient 
table 


VER_COEF_1_78 


Тар 7 8 tap 8 of group1 in vertical coefficient 
table 


VER COEF 2 12 


Tap 1 & tap 2 of group2 in vertical coefficient 
table 


VER COEF 2 34 


Tap 3 & tap 4 of group2 in vertical coefficient 
table 


VER COEF 2 56 


Tap 5 & tap 6 of group2 in vertical coefficient 
table 


VER COEF 2 78 


Tap 7 & tap 8 of group2 in vertical coefficient 
table 


VER COEF 3 12 


Tap 1 & tap 2 of group3 in vertical coefficient 
table 


VER COEF 3 34 


Tap 3 & tap 4 of group3 in vertical coefficient 
table 


VER COEF 3 56 


Tap 5 & tap 6 of group3 in vertical coefficient 
table 


VER COEF 3 78 


Tap 7 & tap 8 of group3 in vertical coefficient 
table 


VER COEF 4 12 


Tap 1 & tap 2 of group4 in vertical coefficient 
table 


VER COEF 4 34 


Tap 3 & tap 4 of group4 in vertical coefficient 
table 
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VER COEF 4 56 


Tap 5 & tap 6 of group4 in vertical coefficient 
table 
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Tap 7 & tap 8 of group4 in vertical coefficient 
table 


VER COEF 5 12 


Тар 1 & tap 2 of дгоир5 in vertical coefficient 
table 


VER COEF 5 34 


Тар З 8 tap 4 of groupb in vertical coefficient 
table 


VER COEF 5 56 


Тар 5 8 tap 6 of дгоир5 in vertical coefficient 
table 


VER COEF 5 78 


Tap 7 8 tap 8 of groupb in vertical coefficient 
table 


VER COEF 6 12 


Тар 1 & tap 2 of group6 in vertical coefficient 
table 


VER COEF 6 34 


Tap 3 & tap 4 of group6 in vertical coefficient 
table 


VER COEF 6 56 


Tap 5 & tap 6 of group6 in vertical coefficient 
table 


VER COEF 6 78 


Tap 7 & tap 8 of group6 in vertical coefficient 
table 


VER COEF 7 12 


Тар 1 & tap 2 of group? in vertical coefficient 
table 


VER COEF 7 34 


Тар З 8 tap 4 of group? in vertical coefficient 
table 


VER COEF 7 56 


Tap 5 8 tap 6 of group? in vertical coefficient 
table 


VER COEF 7 78 


Tap 7 8 tap 8 of group? in vertical coefficient 
table 


VER COEF 8 12 


Tap 1 & tap 2 of group8 in vertical coefficient 
table 


VER COEF 8 34 


Tap 3 & tap 4 of group8 in vertical coefficient 
table 


VER COEF 8 56 


Tap 5 & tap 6 of group8 in vertical coefficient 
table 


VER COEF 8 78 


Tap 7 & tap 8 of group8 in vertical coefficient 
table 
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VER COEF 9 12 


Tap 1 & tap 2 of group9 in vertical coefficient 
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table 


VER_COEF_9_ 34 


Тар З 8 tap 4 of group9 in vertical coefficient 
table 


VER_COEF_9_56 


Tap 5 & tap 6 of group9 in vertical coefficient 
table 


VER COEF 9 78 


Tap 7 & tap 8 of group9 in vertical coefficient 
table 


VER COEF 10 12 


Tap 1 & tap 2 of group10 in vertical coefficient 
table 


VER COEF 10 34 


Tap 3 & tap 4 of group10 in vertical coefficient 
table 


VER COEF 10 56 


Tap 5 & tap 6 of group10 in vertical coefficient 
table 


VER COEF 10 78 


Tap 7 & tap 8 of group10 in vertical coefficient 
table 


VER COEF 11 12 


Tap 1 & tap 2 of group11 in vertical coefficient 
table 


VER COEF 11 34 


Tap 3 & tap 4 of group11 in vertical coefficient 
table 


VER COEF 11 56 


Tap 5 & tap 6 of group11 in vertical coefficient 
table 


VER COEF 11 78 


Tap 7 & tap 8 of group11 in vertical coefficient 
table 


VER COEF. 12 12 


Tap 1 & tap 2 of group12 in vertical coefficient 
table 


VER COEF 12 34 


Tap 3 & tap 4 of group12 in vertical coefficient 
table 


VER COEF 12 56 


Tap 5 & tap 6 of group12 in vertical coefficient 
table 


VER COEF 12 78 


Tap 7 & tap 8 of group12 in vertical coefficient 
table 


VER COEF 13 12 


Tap 1 & tap 2 of group13 in vertical coefficient 
table 
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VER COEF 13 34 


Tap 3 & tap 4 of group13 in vertical coefficient 
table 
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Tap 5 & tap 6 of group13 in vertical coefficient 
table 


VER_COEF_13_78 


Tap 7 & tap 8 of group13 in vertical coefficient 
table 


VER_COEF_14 12 


Tap 1 & tap 2 of group14 in vertical coefficient 
table 


VER COEF 14 34 


Тар З 8 tap 4 of group14 in vertical coefficient 
table 


VER COEF 14 56 


Тар 5 8 tap 6 of group14 in vertical coefficient 
table 


VER COEF 14 78 


Tap 7 & tap 8 of group14 in vertical coefficient 
table 


VER COEF 15 12 


Tap 1 & tap 2 of group15 in vertical coefficient 
table 


VER COEF 15 34 


Tap 3 & tap 4 of group15 in vertical coefficient 
table 


VER COEF 15 56 


Tap 5 & tap 6 of group15 in vertical coefficient 
table 


VER COEF 15 78 


Tap 7 & tap 8 of group15 in vertical coefficient 
table 


VER COEF 16 12 


Tap 1 & tap 2 of group16 in vertical coefficient 
table 


VER COEF 16 34 


Tap 3 & tap 4 of group16 in vertical coefficient 
table 


VER COEF. 16 56 


Tap 5 & tap 6 of group16 in vertical coefficient 
table 


VER COEF 16 78 


Tap 7 & tap 8 of group16 in vertical coefficient 
table 


SCALING2 COEF TABLE 


HORIZONTAL COEF TABLE (72X16) 


HOR COEF 1 12 


Тар 1 & tap 2 of group in horizontal 
coefficient table 


V0.3 


HOR COEF 1 34 


Тар З 8 tap 4 of group in horizontal 
coefficient table 


Spreadtrum Communications, Inc., Confidential and Proprietary 2179 of 2330 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


(3 SPREADTRUM 


HOR_COEF_1_56 


5С9853ІЧА Device Specification 


Tap 5 8 {ар 6 of дгоир1 in horizontal 
coefficient table 


HOR_COEF_1_78 


Тар 7 8 tap 8 of дгоир1 in horizontal 
coefficient table 


НОВ СОЕЕ 2 12 


Tap 1 & tap 2 of group2 in horizontal 
coefficient table 


HOR COEF 2 34 


Tap 3 & tap 4 of group2 in horizontal 
coefficient table 


HOR COEF 2 56 


Tap 5 & tap 6 of group2 in horizontal 
coefficient table 


HOR COEF 2 78 


Tap 7 & tap 8 of group2 in horizontal 
coefficient table 


HOR COEF 3 12 


Tap 1 & tap 2 of group3 in horizontal 
coefficient table 


HOR COEF 3 34 


Tap 3 & tap 4 of group3 in horizontal 
coefficient table 


HOR COEF 3 56 


Tap 5 & tap 6 of group3 in horizontal 
coefficient table 


HOR COEF 3 78 


Tap 7 & tap 8 of group3 in horizontal 
coefficient table 


НОВ COEF 4 12 


Tap 1 & tap 2 of group4 in horizontal 
coefficient table 


HOR COEF 4 34 


Tap 3 & tap 4 of group4 in horizontal 
coefficient table 


HOR COEF. 4 56 


Tap 5 & tap 6 of group4 in horizontal 
coefficient table 


HOR COEF 4 78 


Tap 7 & tap 8 of group4 in horizontal 
coefficient table 


HOR COEF 5 12 


Тар 1 & tap 2 of groupb in horizontal 
coefficient table 


HOR COEF 5 34 


Тар 3 8 tap 4 of дгоир5 in horizontal 
coefficient table 


HOR COEF 5 56 


Тар 5 8 tap 6 of дгоир5 in horizontal 
coefficient table 
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HOR COEF 5 78 
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coefficient table 


HOR_COEF_6_12 


Tap 1 & tap 2 of group6 in horizontal 
coefficient table 


HOR_COEF_6_34 


Tap З & tap 4 of group6 in horizontal 
coefficient table 


HOR_COEF_6_56 


Tap 5 8 tap 6 of дгоирб in horizontal 
coefficient table 


HOR_COEF_6_78 


Тар 7 8 tap 8 of group6 in horizontal 
coefficient table 


HOR_COEF_7_12 


Тар 1 & tap 2 of group7 in horizontal 
coefficient table 


HOR_COEF_7_34 


Tap 3 & tap 4 of group7 in horizontal 
coefficient table 


НОВ СОЕЕ 7 56 


Tap 5 & tap 6 of group7 in horizontal 
coefficient table 


НОВ СОЕЕ 7 78 


Tap 7 & tap 8 of group7 in horizontal 
coefficient table 


НОВ СОЕЕ 8 12 


Tap 1 & tap 2 of group8 in horizontal 
coefficient table 


HOR_COEF_8_34 


Тар З & tap 4 of group8 in horizontal 
coefficient table 


HOR_COEF_8_56 


Tap 5 & tap 6 of group8 in horizontal 
coefficient table 


НОВ СОЕЕ 8 78 


Тар 7 8 tap 8 of group8 in horizontal 
coefficient table 


HOR_COEF_9_ 12 


Тар 1 & tap 2 of group9 in horizontal 
coefficient table 


HOR_COEF_9_ 34 


Tap З 8 tap 4 of group9 in horizontal 
coefficient table 


HOR_COEF_9_56 


Тар 5 8 tap 6 of group9 in horizontal 
coefficient table 


НОВ СОЕЕ 9 78 


Тар 7 8 tap 8 of group9 in horizontal 
coefficient table 


HOR_COEF_10_12 
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Tap 1 & tap 2 of group10 in horizontal 
coefficient table 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


2181 of 2330 


КРВ SPREADTRUM 


HOR_COEF_10_34 


5С9853ІЧА Device Specification 


Tap 3 & tap 4 of group10 in horizontal 
coefficient table 


HOR_COEF_10_56 


Tap 5 & tap 6 of group10 in horizontal 
coefficient table 


HOR_COEF_10_78 


Tap 7 & tap 8 of group10 in horizontal 
coefficient table 


HOR_COEF_11_12 


Тар 1 & tap 2 of group11 in horizontal 
coefficient table 


НОВ СОЕЕ 14 34 


Тар 3 8 tap 4 of group11 in horizontal 
coefficient table 


HOR_COEF_11_56 


Tap 5 & tap 6 of group11 in horizontal 
coefficient table 


HOR_COEF_11_78 


Tap 7 & tap 8 of group11 in horizontal 
coefficient table 


HOR_COEF_12_12 


Tap 1 & tap 2 of group12 in horizontal 
coefficient table 


HOR_COEF_12_34 


Tap 3 & tap 4 of group12 in horizontal 
coefficient table 


HOR_COEF_12_56 


Tap 5 & tap 6 of group12 in horizontal 
coefficient table 


HOR_COEF_12_78 


Tap 7 & tap 8 of group12 in horizontal 
coefficient table 


HOR_COEF_13_12 


Тар 1 & tap 2 of group13 in horizontal 
coefficient table 


HOR_COEF_13_34 


Tap 3 & tap 4 of group13 in horizontal 
coefficient table 


HOR_COEF_13_56 


Tap 5 & tap 6 of group13 in horizontal 
coefficient table 


HOR_COEF_13_78 


Tap 7 & tap 8 of group13 in horizontal 
coefficient table 


HOR_COEF_14_12 


Тар 1 & tap 2 of group14 in horizontal 
coefficient table 


HOR_COEF_14_34 


Тар 3 8 tap 4 of group14 in horizontal 
coefficient table 


HOR COEF 14 56 
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coefficient table 


НОВ СОЕЕ 14 78 Tap 7 & tap 8 of group14 in horizontal 
coefficient table 


HOR COEF 15 12 Tap 1 & tap 2 of group15 in horizontal 
coefficient table 


HOR COEF 15 34 Tap 3 & tap 4 of group15 in horizontal 
coefficient table 


HOR COEF 15 56 Tap 5 & tap 6 of group15 in horizontal 
coefficient table 


HOR COEF 15 78 Tap 7 & tap 8 of group15 in horizontal 
coefficient table 


HOR COEF 16 12 Tap 1 & tap 2 of group16 in horizontal 
coefficient table 


HOR COEF 16 34 Tap 3 & tap 4 of group16 in horizontal 
coefficient table 


HOR COEF 16 56 Tap 5 & tap 6 of group16 in horizontal 
coefficient table 


HOR COEF 16 78 Tap 7 & tap 8 of group16 in horizontal 
coefficient table 


VERTICAL COEF TABLE (72x16) 


VER COEF 1 12 Tap 1 & tap 2 of group1 in vertical coefficient 
table 


VER COEF 1 34 Тар 3 8 tap 4 of дгоир1 in vertical coefficient 
table 


VER COEF 1 56 Тар 5 8 tap 6 of дгоир1 in vertical coefficient 
table 


VER COEF 1 78 Tap 7 8 tap 8 of дгоир1 in vertical coefficient 
table 


VER COEF 2 12 Tap 1 & tap 2 of group2 in vertical coefficient 
table 


VER COEF 2 34 Tap 3 & tap 4 of group2 in vertical coefficient 
table 


VER COEF 2 56 Tap 5 & tap 6 of group2 in vertical coefficient 
table 
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Tap 7 & tap 8 of group2 in vertical coefficient 
table 


VER COEF 3 12 


Tap 1 & tap 2 of group3 in vertical coefficient 
table 


VER COEF 3 34 


Tap 3 & tap 4 of group3 in vertical coefficient 
table 


VER COEF 3 56 


Tap 5 & tap 6 of group3 in vertical coefficient 
table 


VER COEF 3 78 


Tap 7 & tap 8 of group3 in vertical coefficient 
table 


VER COEF 4 12 


Tap 1 & tap 2 of group4 in vertical coefficient 
table 


VER COEF 4 34 


Tap 3 & tap 4 of group4 in vertical coefficient 
table 


VER COEF 4 56 


Tap 5 & tap 6 of group4 in vertical coefficient 
table 


VER COEF 4 78 


Tap 7 & tap 8 of group4 in vertical coefficient 
table 


VER COEF 5 12 


Тар 1 & tap 2 of groupb in vertical coefficient 
table 


VER COEF 5 34 


Тар З 8 tap 4 of groupb in vertical coefficient 
table 


VER COEF 5 56 


Tap 5 8 tap 6 of groupb in vertical coefficient 
table 


VER COEF. 5 78 


Tap 7 8 tap 8 of groupb in vertical coefficient 
table 


VER COEF 6 12 


Тар 1 & tap 2 of group6 in vertical coefficient 
table 


VER COEF 6 34 


Tap 3 & tap 4 of group6 in vertical coefficient 
table 


VER COEF 6 56 


Tap 5 & tap 6 of group6 in vertical coefficient 
table 


VER COEF 6 78 


Tap 7 & tap 8 of group6 in vertical coefficient 
table 


V0.3 


VER COEF 7 12 


Тар 1 & tap 2 of group? in vertical coefficient 
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table 


VER_COEF_7_34 


Tap 3 & tap 4 of group7 in vertical coefficient 
table 


VER_COEF_7_56 


Tap 5 & tap 6 of group7 in vertical coefficient 
table 


VER_COEF_7_78 


Tap 7 & tap 8 of group7 in vertical coefficient 
table 


VER COEF 8 12 


Тар 1 & tap 2 of group8 in vertical coefficient 
table 


VER_COEF_8_34 


Тар 3 8 tap 4 of group8 in vertical coefficient 
table 


VER_COEF_8_56 


Tap 5 & tap 6 of group8 in vertical coefficient 
table 


VER COEF 8 78 


Tap 7 & tap 8 of group8 in vertical coefficient 
table 


VER COEF 9 12 


Tap 1 & tap 2 of group9 in vertical coefficient 
table 


VER COEF 9 34 


Tap 3 & tap 4 of group9 in vertical coefficient 
table 


VER COEF 9 56 


Тар 5 8 tap 6 of group9 in vertical coefficient 
table 


VER COEF 9 78 


Tap 7 & tap 8 of group9 in vertical coefficient 
table 


VER СОЕЕ 10 12 


Tap 1 & tap 2 of group10 in vertical coefficient 
table 


VER COEF 10 34 


Tap 3 & tap 4 of group10 in vertical coefficient 
table 


VER COEF 10 56 


Tap 5 & tap 6 of group10 in vertical coefficient 
table 


VER COEF 10 78 


Tap 7 & tap 8 of group10 in vertical coefficient 
table 


VER COEF 11 12 


Tap 1 & tap 2 of group11 in vertical coefficient 
table 


V0.3 


VER COEF 11 34 


Tap 3 & tap 4 of group11 in vertical coefficient 
table 
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Tap 5 & tap 6 of group11 in vertical coefficient 
table 


VER_COEF_11_78 


Tap 7 & tap 8 of group11 in vertical coefficient 
table 


VER_COEF_12_12 


Тар 1 & tap 2 of group12 in vertical coefficient 
table 


VER_COEF_12_34 


Tap 3 & tap 4 of group12 in vertical coefficient 
table 


VER_COEF_12_56 


Tap 5 & tap 6 of group12 in vertical coefficient 
table 


VER_COEF_12_78 


Tap 7 & tap 8 of group12 in vertical coefficient 
table 


VER_COEF_13_12 


Tap 1 & tap 2 of group13 in vertical coefficient 
table 


VER_COEF_13_34 


Tap 3 & tap 4 of group13 in vertical coefficient 
table 


VER_COEF_13_56 


Tap 5 & tap 6 of group13 in vertical coefficient 
table 


VER_COEF_13_78 


Tap 7 & tap 8 of group13 in vertical coefficient 
table 


VER_COEF_14 12 


Тар 1 & tap 2 of group14 in vertical coefficient 
table 


VER COEF 14 34 


Тар З 8 tap 4 of group14 іп vertical coefficient 
table 


VER СОЕҒ 14 56 


Tap 5 8 tap 6 of group14 in vertical coefficient 
table 


VER_COEF_14 78 


Тар 7 8 tap 8 of group14 in vertical coefficient 
table 


VER_COEF_15_12 


Тар 1 & tap 2 of group15 in vertical coefficient 
table 


VER_COEF_15_34 


Tap 3 & tap 4 of group15 in vertical coefficient 
table 


VER_COEF_15_56 


Tap 5 & tap 6 of group15 in vertical coefficient 
table 


V0.3 


VER COEF 15 78 


Tap 7 & tap 8 of group15 in vertical coefficient 
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table 


VER_COEF_16_12 Tap 1 & tap 2 of group16 in vertical coefficient 
table 


VER COEF 16 34 Tap 3 & tap 4 of group16 in vertical coefficient 
table 


VER COEF 16 56 Tap 5 & tap 6 of group16 in vertical coefficient 
table 


VER COEF 16 78 Tap 7 & tap 8 of group16 in vertical coefficient 
table 


SFBCD CFG 


SFBCD IN INFO SFBCD header arqos 


SFBCD OUT INFO SFBCD debug information 


MMU CFG 


MMU INT MMU Interrupt status, MMU Interrupt enable, 
MMU Interrupt clr, MMU Interrupt raw 


MMU CFG MMU enable 


MMU CLR MMU TLB update clear 


MMU FIRST. VPN MMU first VPN 


MMU RANGE VPN MMU range of VPN 


MMU FIRST. PPN MMU first PPN 


MMU DEFAULT PPN MMU default PPN for exception 


MMU. OUT. OF RANGE VA RCH MMU first error VA in RCH out of VPN 


MMU. OUT OF RANGE VA WCH MMU first error VA in WCH out of VPN 


ММО NOVALID VA ВСН MMU first error VA in RCH for invalid VPN 


MMU NOVALID VA WCH MMU first error VA in WCH for invalid VPN 


MMU NOPASS VA RCH MMU first error VA in RCH for unsecurity 
space 


MMU NOPASS VA WCH MMU first error VA in WCH for unsecurity 
space 


MMU MISS CNT MMU miss rate counter 
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MMU ARQOS CFG MMU argos for read pagetable from ddr 


MMU IP REV MMU IP revsion information 


MMU MIN PPNO MMU mini ppnO 


MMU PPN RANGEO PPN гапде0 


MMU MIN PPN1 MMU mini ррп1 


ММО PPN RANGE!1 PPN гапде1 


MMU PAOR VPN ADDR RD MMU first error VA in RCH out of PPN 


MMU PAOR VPN ADDR WR MMU first error VA in WCH out of PPN 


MMU PAOR PPN ADDR RD MMU first error PA in RCH out of PPN 


MMU PAOR PPN ADDR WR MMU first error PA in WCH out of PPN 


MMU REG AU MANAGE mmu register authority manage 


8.9.2 Register Descriptions 


8.9.2.1 GSP GLB CFG 
Description: Control register of GSP .The format is defined in table below. 


0x0000 GSP global Register Info (32'h0000 0000) GSP GLB CFG 


jeu 
ERR GSP 
ERR CODE ps CMD ENDIAN MOD RUN 


Type 


Field Мате Type | Reset | Description 
Value 
GAP_RB [31:24] GSP clk number of АХ! read burst interval. 
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GAP_WB [23:16] | RW |870 GSP clk number of АХ! write burst interval. 
(x256clk) 

ACLK_FORCE [15] RAV | ТПО GSP ах interface clk force enable: 
1: aclk force enable ,О:асік auto enable 


ERR_CODE [14:9] 631 Error type 
0:no error 
: scale output/input size error 
: scaling zoom error / vtap configure error. 
: destination error іп cfg reserve value 
: destination pitch error 
: workarea size error 
: LayerO cfg reserve error 
: Layer cfg reserve error 
: Layer2 cfg reserve error 
: Layer3 cfg reserve error 
: Layer4 cfg reserve error 
: Сауег5 cfg reserve error 
: LayerO input clip size error 
: Layer1 input clip size error 
: Layer2 input clip size error 
: Layer3 input clip size error 
: Layer4 input clip size error 
: Layer5 input clip size error 
: LayerO pitch zero error 
: Layerl pitch zero error 
: Layer2 pitch zero error 
: Layer3 pitch zero error 
: Layer4 pitch zero error 
: Layer5 pitch zero error 
: Пауег0 clip situation error 
: Layer1 clip situation error 
: Layer2 clip situation error 
: Layers clip situation error 
: Layer4 clip situation error 
: Layer5 clip situation error 
: LayerO output situation error 
: Layer1 output situation error. 
: Layer2 output situation error 
: Layer3 output situation error. 
: Layer4 output situation error. 
: Layer5 output situation error. 
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36: LayerO~Layer5 and command all no enable 
37: znum error 

38: destination fbc configure error 

39: зоисе LO~L5 fbc configure error 


ERR_FLG Thi registers configure error flag 
1: error ; 0 : no error 


CMD_ENDIAN_MOD | [7:4] RW | 470 command data byte order, B3B2B,B) become : 
[1:0]: in 32bits word, 
00 - ВзВ2В:Во 01 - BoB;B2B3 
10 - 8,8; ВзВг 11 - BoB3 ВВ; 
[2]: in 64bits word, 
0- В;В-В-В, ВзВ:В.Во, 1- В.В;В.Во B7B6B5B4 
[3]: in 128bits word, 
0:B,5B,4B43B;2? B;;B;oBgBg B7BgBsB,_ B3B2B;Bo, 
1: B7BgBsB,_ ВзВгВ:Во В:5В:4В:зВ:г B11B10B9B8 


CMD_EN [3] RW |110 The command queue enable signal. 
0 - disable;1 - enable; 


RAND-ID-MOD [2} ho j : 
XRGB888} 


GSP_BUSY ІШ {во |тто | Busy indicator of GSP. 
GSP_RUN |] (вс -| tho | Write 110 start GSP blending. 


8.9.2.2 GSP INT 
Description: Control register of GSP .The format is defined in table below. 
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Pen [и] о [29 [29 [27 [25 [25 |» | [2 [т [ | s [6| 


кеј me 


ж э І 


mH —— LJ 


. -., [me fiaa Pa SNS 
alue 
mes [so [sme ee 
PAGER STS es [no [me јаре 
митове ПЕ [no [me [мети —— 
[ew [mo [me ја — — — 
[mew [mo [sm ја — — — 
GEREN fis) јан [mo memes eror onanie 0- mask ceni _ 
јон m јан [то | imerupt asp enale 0- maske 1 -erabe | 
Pear [s [oro e o 
GEAR нл m [RO [me [ewemrmemeun — — — — — 
обе nw [m no [me јавна o 


8.9.2.3 GSP СМО 515 


Description: This control word defines command length and parser enable information for command 
queue .The format is defined in table below. 
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Reserved 


=| ОО 
ССИ | | fae Е ТЗ Е ОЕ eee 


STAT_CMD_NUM 


Type 


Field Name Type | Reset | Description 
Value 


STOPC [16] Stop command queue mode. 


[mes mo ю је CS 
NEW_L5 [24] IRO |тто | update Іауег5 parameter in current command 
NEW L4 [23] IRO |тто | update layer4 parameter in current command 
NEW L3 [22] јо |тто | update layer3 parameter in current command 
NEW_L2 [21] IRO |тто | update layer2 parameter in current command 
NEW L1 [20] во |тто | update layer1 parameter in current command 
NEW_LO [19] RO |тто | update layerO parameter in current command 


NEW D [18] ТО update destinational layer parameter in current 
command 

NEW_C2 [17] Tho Update layer1 scaling coefficient in current 
command. 

NEW_C1 [16] Tho Update layerO scaling coefficient in current 
command. 


STAT_CMD_NUM |15017 (во |16h0 | Number of command have finished. 


8.9.2.4 CMD_COEF1_ADDR 


Description: This control word defines address of scaling1 coefficient cache in command queue of GSP. 
The format is defined in table below. 
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Le [sr p9 2o [29 [2 [29 [25 [22 [o [2 | n [| 9 | e | 0 | v [ 6. 
м 


COEF_CACHE_ADDR1 


з у ЗАР 
Пре eee ЕА СЕА А ЕДН ВЕ НИ ВЕС ЕС 
ШЕИЕЛЕЛЕЛЕЛЕЛЕШЛЕЛЕЛЕЖЕЛЕЛЕНЕНЕЛЕНЕЙ 
E O O 


COEF_CACHE_ADDR1 


[чате] 
LIEN 


Field Name Type | Reset | Description 
Value 
COEF CACHE ADDR1 | [31:0] 32'hO0 | Scaling1 coefficient cache base address in 
current command. 


8.9.2.5 CMD COEF2 ADDR 


Description: This control word defines address of scaling2 coefficient cache in command queue of GSP. 
The format is defined in table below. 


Pen [sro [29 [2 [27 [25 [25 |» [а [22 [s [и [19 [18 [т [18| 
Меј и 


COEF_CACHE_ADDR2 


Type 


___ мм” ____. . - ___ 
[Reset | о о | о Ми |о |о | о | о |о|о | oo [io | oo 
BS ЛЕДЕ ЕЗ ЕЕ ПАПЕ ee 


COEF_CACHE_ADDR1 


(кате | 
еј m S S 
[лаве | | 8 [8 [2 [* [о | 


Field Name Type | Reset | Description 
Value 
COEF_CACHE_ADDR2 | [31:0] 32'h0 | Scaling2 coefficient cache base address in 
current command. 


8.9.2.6 GSP СМО ADDR 


Description: This control word defines first address of command queue of GSP. The format is defined in 
table below. 
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Lo Је] 2 2o [29 [2 [2] =] [5 [2 | n [ 9 | e [пе | v 6. 
[INNER I. NR NN 


CMD BASE ADDR 


CMD BASE ADDR 


De] 
eet Tele PPP ер ty | 


Field Name Type | Reset | Description 
Value 
CMD_BASE_ADDR | [81:0] 32'h0 First address of command queue. 


8.9.2.7 GSP MOD СЕС 
Description: GSP mode Control register of GSP .The format is defined in table below. 


EBEREJEIEIEREIEIEREIEJEREIEIEIERES 


AFBCE AW 
LEN MOD 


ane BLK_TIMER 
d 


[туре | mw [во 


R/W 
ENESESENEWRENZESREZESERESEM 


LIENER EN 
Br | 15 | 14 | 13 | 12 | t |ио | о | в | 7 | 6 | 5 |4• | з| 2 | 1 [0 


РМА | 5СА | 5СА RUN 
ARQOSH ARQOSL AWQOS RGB | LE2 LE1 E^ 
.EN | EN .EN 


Field Name Type | Reset Description 
Value 


АЕВСЕ AWLEN MOD | [31:30] | ВЛА AWLEN mode for data in output afbc mode. 
210: AWLEN 64byte align ; 
(for single channel in Ірааг4) 
2'h1: AWLEN 32byte align; 
(for two channel in Ірааг4) 
2'h2: AWLEN 16byte align 
(for lpddr3) 
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рва [m [me mew —— | 


BLK TIMER [28:16] | R/W | 13'h180 | gsp clk number used for Block 16x16(pixel) 
Default: 13'h180 (512M / 12ms) 
ВК timer- 
(12ms*256*freq gsp)/(des height'des pitch); 
Example:512M/2560x1600 : blk timer :13'd384 
384M/1920x1080 : blk timer:13'd474 
Note: only configure by APB 


ARQOSH [15:12] RCH Qos high level value 
ARQOSL [11:8] RCH Qos low level value 


AWQOS [7:4] WCH Qos value 
PMARGB EN [3] R/W | 10 Whether convert ARGB888 to PMARGB888 or 
reserve original mode 
1: enable; 0: disable. 
SCALE2_EN [2] R/W | 10 Layer1 Scaling enable control 
0 - disable; 1 - enable; 
SCALE1_EN [1] R/W | 170 LayerO Scaling enable control 
0 - disable; 1 - enable; 


RUN MOD R/W | t'ho GSP run mode: 
0- LO/L1 scaling before blending; 
1- OSD blending before scaling. 


8.9.2.8 GSP SECURE CFG 
Description: GSP secure mode Control register .The format is defined in table below. 


0x001C GSP SECURE Control Register (32'h0000 0024) GSP SECURE CFG 


И ЕЕ ЕШ E ESI ЕЙ КА 
ww 


Reserved 


Reserved SECURE_ARPROT SECURE_AWPROT NONSEC_ARPROT 


CO 
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(1 Ме) | 
mes [Ro [mw [ene — — — — — — — 


SECURE АВРВОТ | [12:10] | ВА | 3’hO GSP secure ARPROT configure 
[0] 1 = privileged access;0 = normal access 
[1] 1 2 nonsecure access;0 - secure access 
[2] 1 = instruction access; 0 = data access 
SECURE AWPROT | [9:7] GSP secure ARPROT configure 
[0] 1 = privileged access;0 = normal access 
[1] 1 2 nonsecure access;0 - secure access 
[2] 1 = instruction access; 0 = data access 


NONSEC ARPROT | [6:4] GSP nonsecure ARPROT configure 
[0] 1 = privileged access;0 = normal access 
[1] 1 2 nonsecure access;0 - secure access 
[2] 1 = instruction access; 0 = data access 
NONSEC AWPROT | [3:1] GSP nonsecure ARPROT configure 
[0] 1 = privileged access;0 = normal access 
[1] 1 2 nonsecure access;0 - secure access 
[2] 1 = instruction access; 0 = data access 
SECURE_MOD GSP secure mode(write/read by protect) 
0- Layer5 work in unsecure area; 
1- Layer5 work in secure area. 


8.9.2.9 DES DATA СЕС 


Description: This control word defines destination image data configure. The format is defined in table 
below. 


0x0020 Destination Image data configure (32'h0000 0000) DES DATA СЕС 


um Emo mmm EE ee 


Res вк | ак. 
em Bl MER HER FBCE_MOD R5_SWAP_MOD R8_SWAP_MOD DES_IMG_FORMAT 


| Type | но | 


Res 
мај ќи R2Y_MOD ROT_MOD UV_ENDIAN_MOD Y_ENDIAN_MOD 
ЕЯ 


кенете [et [ype [Reset О 
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ag р "sese A 


BK BLD E R/W |1hO E" Background color blending mode: 
1:blend mode , 0:fill mode. 

BK EN [29] RAV | ТРО Destination Background color effective area: 
1:work plane , 0:work area. 

DITHER EN [28] RAV | 1710 RGB565 Dithering enables control in destination 
image 
0 - disable;1 - enable; 

FBCE_MOD [27:26] | ВА |270 Block compress mode 
2'h0: bypass; 2'h1: null; 3'h2: AFBC,3'h3:null 


85 SWAP MOD [25:23] R/W |3hO Mode of swapping the bytes of 16bit RGB565 
data. 
2'hO:RGB;2'h1:RBG;2'h2:GRB; 
2'h3:GBR;2'h4:BGR;2'h5:BRG 

[22:20] | ВАМ |370 Mode of swap RGB888 data in 

XRGB888/ARGB888/CRGB888. 

Re SWAR MOD 2h0:RGB:2'h1:RBG;2'h2:GRB; 
2’h3:GBR;2’h4:BGR;2’h5:BRG 


CR8_EN [19] R/W | 1980 RGB888 Compressed enable: 
0 : disable, 1:enable 

DES IMG FORMAT | [18:16] | RW | 3’h0 Destination image data format: 
3'h0: ARGB888 ; 3’h1:RGB888 ; 3'h2: RGB565 
3'h3: YUV420 гр; 3'h4: YUV420 3p; 
3'h5: YUV422 2p; 

R2Y MOD [15:13] RAV | ЗРО rgb2yuv matrix sel: 
3’h0: BT601 normal; 3'h1: BT601 reduced 
3'h2: BT709 normal; 3’h3: BT709 reduced 
3'h4: BT2020 normal; 315: BT2020 reduced 


ROT_MOD [12:10] | RW |310 Blending output rotation mode: 
30: 0° ; 3'ћ1: 90°; 3'h2: 180°;3’h3: 270° ; 
3’h4: 0? «mirror; 3’h5: 90°+ mirror. 
3'h6:180? «mirror. 3'h7:270? + mirror. 
rotation direction : left (anti-clockwise) 
Mirror axis: horizontal line. 


A SWAP MOD R/W | 1780 Destination ARGB888/XRGB888 endian mode: 
0-ARGB 1- RGBA 


UV ENDIAN MOD | [7:4] RAW |470 Destination UV/ ОМ data byte order, ВаВеВ.Во : 
[1:0]: in 32bits word 
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2'h0: B5B;B4Bo;2'h1: ВоВ В>Вз 

2'h2: В.В, ВзВ> ;2'h3: ВВз BoB, 

[2]: п 64bits word 

10: B7BgBsB4B3B2B,Bo, 17h1:B3B2B;Bo_B7BgBsBy 
[3]: in 128bits word, 

0:B15B14B13B12 B11B10B9B8 В7В6В5В4 ВзВгВ:Во, 

1: B7BgBsB, B3B2B;Bo В15В14В1зВ12 B11B10B9B8 


Y ENDIAN MOD [3:0] R/W Destination Y/RGB data byte order, ВаВ„В.Во : 
[1:0]: in 32bits word 
2'һ0: ВзВгВ:Во;2 1: BoB; B2B3 
2'h2: В.В, ВзВ» ;2'h3: В>Вз BoB; 
[2]: in 64bits word 
180: В-ВВ5ВВзВВ:В,, 1'ћ1:В:ВВ:В, В;ВВ5В4 
[3]: іп 128bits word, 
0:B15B14B13B12 ВВ оВоВа В7В6В5В, B3B2B1Bo, 
1: В.ВВ:В, B;B;B,Bo В.В.4В.зВ;г В,1В.ВВв 


8.9.2.10 DES_Y_ADDR 


Description: Тһе control word defines base address of destination AFBC/Y/RGB data in work plane. The 
format is defined in table below. 


0x0024 Y/RGB Base Address in work plane (32'h0000 0000) DES Y ADDR 


Bit | 31 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 8 | 17 | 16 | 
[Name | Зе | Ш|(|( | | 


DES Y BASE ADDR 


DES Y BASE ADDR Reserved 


Field Name Type | Reset | Description 
Value 


DES Y BASE ADDR | [31:4] RW | 2810 | Destination AFBC/Y/RGB data Base address. 
(note:16byte align) 
In AFBC mod need 64byte align 


Pfc) [RO |49 [Reseved | ||| 
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8.9.2.11 DES U ADDR 


Description: The control word defines base address of destination AFBC offset and UV/U data in work 
plane. The format is defined in table below. 


| ви [sr 3o [29 [за [27 [25 [ [2« [з [22 [ [ш | s [пе [17 [15 
ње | oS 


DES UV BASE ADDR 
пре м. 4%.) 


DES_UV_BASE_ADDR Reserved 


Field Name Type | Reset | Description 
Value 


DES О BASE ADDR | [81:4] R/W | 2870 | 1.UV data Base address in YUV (2-plane). 
2.U data Base address in YUV (3-plane) 
3.AFBC offset between head and data(x16byte) 
(note:64byte/32byte align depend on 
"afbc awlen mod" register in AFBC mode) 
[ . i fea [RO [m ја | 


8.9.212 DES V ADDR 


Description: The control word defines base address of destination V data in work plane. The format is 
defined in table below. 


Lor [sr 3o [29 [2 [27 [25 [25 [2s [22 [2 [+ [29 [19 [se [17 [18 
ТІГІ ва 


DES V BASE ADDR 


Field Name Type | Reset | Description 
Value 
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DES_V_BASE_ADDR | [81:4] R/W | 2810 | V data Base address in work plane when YUV (3- 
plane) . 
(note:16byte align) 


| Ge jro [ao | песма | 


8.9.2.13 DES PITCH 
Description: This control word defines destination work plane pitch .The format is defined in table below. 


Work Plane Pitch Register Info (327Һ0001 0001) 
| Bit |31|30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
| Name | м úO 


Reserved DES HEIGHT 


DES_PITCH 


R/W 


= a ешке —— 
Value 

вна во [we |mwws —  — 

2 Де реј 


8.9.2.14 ВАСК ВОВ 
Description: This control word defines PMARGB іп background layer. The format is defined іп table below. 


Background RGB (32'h0000 0000) 
ви [эт [зо [29 [26 [zz [ 26 [ 25 [2 [оз [22 [21 [2 | ie [зв п] 6 


BACKGROUND A BACKGROUND R 


BACKGROUND G BACKGROUND B 
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Field Name Type | Reset | Description 
Value 
BACKGROUND_A [31:24] 8'h0 constant Alpha for the background 
layer.(PMARGB) 


BACKGROUND R [23:16] constant R for the background layer.(PMARGB) 
BACKGROUND G [15:8] constant G for the background layer.(PMARGB) 
BACKGROUND B [7:0] constant B for the background layer.(PMARGB) 


8.9.2.15 DES SCL SIZE1 


Description:This control word defines LayerO scaling output size in work plane.The format is defined in 
table below. 


0x0038 Destination Image Size1 (32'h0001 0001) DES SCL SIZE1 


DES SCL W1 


Ш — === 
ІІ о | |» | о доме У |» | о | о | о | о | [о _ 


Неја Мате Type | Reset | Description 
Value 


[es [mo [mo СИ 


VTAP MOD1 [30:29] | RW | 20 Scaling veritcal tap mode(scale1) : 

2'b00: vertical 8 tap , 2001: vertical 6tap 

2'b10: vertical 4 tap , 2'b11: null 

Note : 
1. scale >1/3, only use 4tap; 
2. 1/3>=scl>1/4 only use 6tap,4tap; 
3. scale=1/4, only use 8tap,6tap,4tap; 
4.1/4 > scale >1/6, only use 4tap; 
5. 1/6 >= scale > 1/8, only use 6tap,4tap; 
6. scale=1/8, only use 8tap,6tap,4tap; 
7. 1/8 >scale > 1/12 only use 4tap; 
8.1/12>= scale > 1/16 only use 6tap,4tap; 
9. Scale=1/16, only can use 8tap,6tap,4tap; 
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DES SCL H1 [28:16] | RW | 19'h1 | LayerO Scaling destination height. Please ensure 
itis in work м S 


НТАР_ Leu [14:13] | RW | 2'hO эзш asm horizontal tap mode(scale1) : 
2'b00: horizontal 8 tap , 2’b01: horizontal бар 
2'b10: horizontal 4 tap , 2'b11: null 

DES SCL W1 [12:0] RAN |1371 | Layer 0 scaling destination width. Please ensure 
itis in work plane. 


8.9.2.16 DES SCL SIZE2 


Description:This control word defines Layer1/(blend before scaling) scaling output size in work plane.The 
format is defined in table below. 


0x003C Destination Image Size1 (32'h0001 0001) DES SCL SIZE2 


DES SCL H2 


Res 


те н 
ССІ © | ° |° | жу: ој еј гј | o | 


Field Name Type | Reset | Description 
Value 


[Es [sm me СИ 


VTAP MOD2 [30:29] | RW | 20 Scaling veritcal tap mode(scale2) : 

2'b00: vertical 8 tap , 2001: vertical 6tap 

2'b10: vertical 4 tap , 2'b11: null 

Note : 
1. scale >1/3, only use 4tap; 
2. 1/3>=scl>1/4 only use 6tap,4tap; 
3. scale=1/4, only use 8tap,6tap,4tap; 
4.1/4 > scale >1/6, only use 4tap; 
5. 1/6 >= scale > 1/8, only use 6tap,4tap; 
6. scale=1/8, only use 8tap,6tap,4tap; 
7. 1/8 >scale > 1/12 only use 4tap; 
8.1/12>= scale > 1/16 only use 6tap,4tap; 
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РИ... и 
Е-- ee у. ЕНЕ ЕЕЕ 1 I LIII 


DES 501 H2 [28:16] | RAV | 18'h1 | Layert/(blend before scaling) TER destination 
height. Please ensure it is in work plane. 


[es [m we аве 


HTAP MOD2 [14:13] | RW | 2'hO Scaling horizontal tap mode(scale2) : 
2'b00: horizontal 8 tap , 2'b01: horizontal бар 
2'b10: horizontal 4 tap , 2’b11: null 

DES SCL W2 [12:0] RAN | 131 | Layer 1/(blend before scaling)scaling destination 
width. E ensure it is in work plane. 


8.9.2.17 WORK AREA SIZE1 


Description: This control word defines source/destination size of work area1 .The format is defined in 
table below. 


[moo | Work area Sasi вани — [| _ wanen SES] 
ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕІ 
ee мој еко 


Reserved WORK_AREA_H1 


Type RO 


Reserved WORK_AREA_W1 


Type RO 


Field Name Type | Reset | Description 
Value 


БЕНЕН ГИ [m [жеш — 
петао [рю С ОИ 


8.9.2.18 WORK_AREA_XY1 


Description: This control word defines start position of work агеа1 in destination/source. The format is 
defined in table below. 
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ex [s ао [29 [в [27 [25 [25 |» 5 [2 [и [и | о [пе [17 [16] 
С нн 


Reserved WORK_AREA_Y1 


WORK_AREA_X1 


R/W 


Field Name Type | Reset | Description 
ЕТ СЗ ОИ 


NEM AREA Y1 s 16] | RW |1310 ee МММ зани агеа1 destination/source 
coordinate(Y),based on the top left point of work 
plane. PN. in work plane. 


[ [mes [но [sno | Reserved 

WORK AREA X1 [12:0] R/W |1370 | Work агеа1 destination/source 
coordinate(x),based on the top left point of work 
plane. ИШ. in work plane. 


8.9.2.19 WORK_AREA_SIZE2 


Description: This control word defines source size of work area2 in run mode2 .The format is defined in 
table below. 


Work area Size2 (32'h0001 0001) | WAREA SIZE? | 
| Bit [31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
| Мате | mene | мокта | 


Reserved WORK_AREA_H2 


Reserved WORK_AREA_W2 


no т 
L3 ЕНЕНЕНЕНЕНЕНЕНЕНЕНЕНЕН 
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Field Name Type | Reset | Description 
Value 


[во [sho [Reseved | 


WORK AREA H2 | [28:16] i9hi | Work area2 source height in run mode 2. 
О ЕЕ СС [me frees 
WORK AREA W?2 | [12:0] i19hi | Work area2 source width in run mode 2. 


8.9.2.20 WORK AREA 5ХҮ2 


Description: Defines start position of work area2 in source in run mode=2.The format is defined in table 
below. 


Pex [sr [29 [29 [27 [25 [2s |» | [22 [т [ [19 [18 [7 [18 | 
Dame. [Come CS 


Reserved WORK_AREA_SY2 


Field Name Type | Reset | Description 
Value 


|___________| виа |во feno |Reswed __ | 


WORK_AREA_SY2 [28:16] | RAV | 130 | Work area source start coordinate(Y), it is based 
on the top left point of work plane in run mode 2. 
MUST in work plane. 


| КЕ | во јо [Reseved __ | 


WORK AREA SX2 [12:0] RAW |1370 | Work area source start coordinate(X), it is based 
on the top left point of work plane in run mode 2. 
MUST in work plane. 


8.9.2.21 WORK AREA DXY2 


Description: Defines start position of work area2 in destination in run mode 2 .The format is defined in 
table below. 
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en [s [3o [2 [8 2 [25 [2s [ав [аз [22 [ат [о | s [18 [17 [18] 
Dame. Cwm 


Reserved WORK_AREA_DY2 


Field Name Type | Reset | Description 
Value 
|_________| ата [бо [mo [ею | 
WORK_AREA_DY2 [28:16] | RAV |1310 | Work area destination start coordinate(Y), it is 
based on the top left point of work plane in run 
mode 2. MUST in work plane. 


Со ја јо [so [Reseed 
WORK_AREA_DX2 [12:0] RAW |1370 | Work area destination start coordinate(X), it is 
based on the top left point of work plane in run 
mode 2. MUST in work plane. 


8.9.2.22 LAYERO CFG 


Description: This control word defines data format, output layer number, color-key enable of layer 0. The 
format is defined in table below. 
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0x0060 LayerO data configure (32'h0000 0000) LAYERO CFG 


| Bit_| 31 | 30 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


ZNUM LO IMG FORMATO 


Field Name Type | Reset | Description 
Value 
LO EN [31] Layer 0 enable control : 0 - disable;1 - enable; 
|ы | [mo [Reseved — — o 


ZNUM 10 [29:27] | RW | ЗЋО Z-order of layer 0 
3'h0: bottom layer,(LO) 
3'h1:upper bottom layer,(L1) 
3'h2: upper2 bottom layer layer (L2) 
3'h3: uppers bottom layer layer (L3) 
3'h4: upper4 bottom layer layer (L4) 
3'h5:top layer (L5) 


Y2Y MODO [26] RAN | 10 YUV2YUV mode select. 
0: use yuv2yuv 1: disable yuv2yuv. 


Y2R_MODO [25:23] | АЛМ | ЗЋО [25:24] YUV standard select: 
2700: BT601,2'h01:BT709 ,2'h10: BT2020 
[23] YUV2RGB 1 matrix select: 
ТПО: normal matrix ; 1'h1: reduced matrix 


LayerO input Block compress mode 


FBC MODO [22:21] | RW 
2'h0: bypass ; 211: AFBC ;2'h2:reserve. 3'h3:reserve. 


PALLET ENO [20] Layer color palette enable :0 - disable 1- enable 
CK ENO [19] LayerO color-key enable:0 - disable 1 - enable; 


IMG FORMATO [18:16] | RW. | S'hO LayerO image input data format: 
3'h0: ARGB888. 3'h1:RGB888. 
3'h2:YUV422 2p.S3'h3: reserve 


V0.3 Spreadtrum Communications, Inc., Confidential and Proprietary 2207 of 2330 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


КЕЗ SPREADTRUM | 5С9853ІЧА Device Specification 


34: YUV420_ 2p. 3'h5: YUV420 3p.3'h6:RGB565 
377: YV12(YUV420_3p UV 16align) 


ROT_SRCO [15:13] | RAW | ЗРО LayerO input rotation mode іп 
YUV420_ 2р/Ү0У420 3p/ARGB888/RGB888/RGB565 
mode: 
30: 0? ; 3'h1: 90°; 3'h2: 180?;3'h3: 270° ; 
3’h4: 0? «mirror; 3'h5: 90°+ mirror. 
3'h6:180? mirror. 3'h7:270? + mirror. 
rotation direction : left (anti-clockwise) 
Mirror axis: horizontal line. 


PMARGB MODO [12] LayerO input is pmargb mode 1:yes 0 : no 


A SWAP MODO [11] R/W | 780 LayerO image layer ARGB888/XRGB888 endian 
mode 0- ARGB 1- RGBA 


RGB SWAP MODO | [10:8] | RW | 3180 Mode of swapping the bytes of RGB565/RGB888 
data. 
2'hO:RGB;2'h1:RBG;2'h2:GRB; 
2'h3:GBR;2'h4:BGR;2'h5:BRG 


UV ENDIAN MODO | [7:4] RAN | 4'hO LayerO UV/U/V/A data byte order,B3B;B,Bg become 
[1:0]: in 32bits word, 
00 - B3B2B;Byp 01 - В,В.ВеВз 
10 -В,В,ВзВ 11 - ВеВаВоВ, 
[2]: in 64bits word, 
0- B;BgBs5B4 ВзВ:В:Во, 1- Bs3B2B;Bo_B7BeBsB, 
[3]: in 128bits word, 
0:Bi5B44B4,3B12 B11B10B9B8 B7BgBsB, B3B2B;Bo, 
1: B7B6BsB4 B;B;B.Bo BysB,4B13B12 Bi ВлоВоВв 
Y ENDIAN MODO [3:0] RAW |4'hO LayerO Y/RGB data byte order, B3B2B;By become : 
[1:0]: in 32bits word, 
00 - ВзВ2В:Во 01 - В.В:ВВз 
10 -В,В,ВзВ 11 - ВеВаВоВ, 
[2]: in 64bits word, 
0- B7BsBsB, B3B2B;Bo, 1- B3B;B,Bo В„ВеВоВ, 
[3]: in 128bits word, 
0:B,5B,4B43B;? ВВ ВоВа B7BgBsB, B3B2B;Bo, 
1: B7BgBsB, B3B2B;Bo В15В14В1зВ12 B11B10B9B8 


8.9.2.23 LAYERO_Y_ADDR 


Description: The control word defines base address of Y/RGB/VFBC/IFBC data in Layer0. The format is 
defined in table below. 
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Lor [и] 2o [2 [2 [25 [25 [ » 5 [2 [и [9 | e [8 | v [16] 
п 


Y_BASE_ADDRO 


Y_BASE_ADDRO Reserved 


RO 


Field Name Type | Reset Description 
Value 
Y BASE ADDRO | [81:4] RAN 28'h0 Y/RGB/VFBC/IFBC data Base address in Layer0. 
(note:16byte align) 


| [вт jro feno Ree М __ 


8.9.2.24 LAYERO U ADDR 


Description: The control word defines base address of UV/U data in LayerO. The format is defined in 
table below. 


Lor [sr [во [29 [2o [27 [2 [25 [ж [22 [72 [+ [29 [19 [в [17 [ v6 | 
ОИ 


U BASE ADDRO 


Type 


U BASE ADDRO Reserved 


| Мате | 
aw - 
[Reser] | o | | о |• | о [о | | | | | : И 


Неја Мате Туре | Reset | Description 
Value 


U BASE ADDRO | [31:4] RAN 28'h0 UV data Base address in LayerO when 
YUV(2plane) . 
U data base address in LayerO when YUV(8plane), 
(note:16byte align) 
во |ю [em ]mew ^ ý ý 
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8.9.2.25 LAYERO_V_ADDR 


Description: Тһе control word defines base address of V data in layerO. The format is defined in table 
below. 


Lor [sr 3o [29 [25 [27 [25 [25 [2« [22 [22 [и [29 [19 [пе 7| v6] 
С 7 NN 
вези | | О ОС С ОС С ОС СОС |] 
ви КС | па |е па С СТ СЗ С Е ОС С ОЕ Е [ [з [в 


V_BASE_ADDRO Reserved 


RO 


Field Name Type | Reset Description 
Value 
V BASE ADDRO | [31:4] RAN 28'h0 V data base address in | ауегО when YUV(3-plane), 
(note:16byte align) 


ы [вт jro јао [нее 


8.9.2.26 LAYERO PITCH 
Description: This control word defines LayerO pitch and height .The format is defined in table below. 


en [sro [з [25 [27 [25 [2s |» | [22 [и [и [ 9 [тв | 7 [16| 
| и |" SCS 


Reserved HEIGHTO 


PITCHO 


R/W 


Field Name Type | Reset | Description 

Value 
a me mee — 
HEIGHTO [12:0] | RW | 13'ht | (ауего height 
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КОТОРА самое бра 
|_________ 1573] но [sm [meewd ____' | 


PITCHO [12:0] 19'hi | Гауего pitch 


8.9.2.27 LAYERO CLIP START 


Description: This control word defines start position of clipping image in LayerO .The format is defined in 
table below. 


Li [sr [29 [2 [27 [ [2s |» [а [2] [ [19 | e [лт [18 
ІШ ИТСЕН 


Reserved CLIP START YO 


Field Name Type | Reset | Description 
Value 
[ ЕЕ [RO [mo ООО 
CLIP START YO [28:16] | RW |1370 | Clip image start y position, it is based on the top 
left СС шшш of LayerO. MUST іп LayerO. 
[15:13] [RO | 3ho | | Reserved ||| 


n— [12:0] R/W | 13°hO | Clip image start x position, it is based on the top 
left point of LayerO. MUST in Гауего. 


8.9.2.28 LAYERO CLIP SIZE 
Description: This control word defines clip image size in LayerO .The format is defined in table below. 


V0.3 Spreadtrum Communications, Inc., Confidential and Proprietary 2211 of 2330 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


EP SPREADTRUM | 5С9853ІЧА Device Specification 


en [s [3o [29 | 2 [27 [25 [25 |» 5 [2 [и [ | по [тв | v] 16] 
ССНИ 


Reserved CLIP SIZE YO 


Reserved CLIP SIZE ХО 


[Name | 
- T 
Глеге ë :|: | : |:  :| | : |: : | је 


Field Name Type | Reset | Description 
Value 
эз [RO [sm је | 

p SIZE YO [28:16] | RAW |1371 | Clip LayerO vertical size, it is based on the top left 

"n RN of LayerO. Please ensure it is in LayerO. 

|_________| пола [Ro [so о ООО 

CLIP SIZE ХО [12:0] R/W | 131 | Clip LayerO horizontal size , it is based on the top 

left point of LayerO. Please ensure it is in LayerO. 


8.9.2.29 LAYERO DES START 


Description: This control word defines Layer clip image start position in work plane .The format is 
defined in table below. 


Le [s ао [2 [22 27 [25 |» |» [о [2 [и [ | s [e [17 [16] 


Reserved DES START YO 


ЕСТ ЕС ЕС ЕЕ ЕА ЕС ЕС НС ЕС ERE ВЕЛЕ ЕС СИ 
ЕЕН 


Field Name Type | Reset | Description 
Value 


| [Bs | мо ЕСЕН _____ 
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DES START YO [28:16] | RAW | 130 | Clip Image start vertical position(Y), it is based оп 
the top left point of work plane. Please ensure it is 
in work plane. 


|__________| 1513] | во [зто [Reseved S 


DES START ХО [12:0] R/W | 130 | Clip Image start horizontal position(X) , it is based 
on the top left point of work plane. Please ensure 
itis in work plane. 


8.9.2.30 LAYERO PALLET RGB 


Description: This control word defines LayerO constant pallet ARGB in Layer1. The format is defined іп 
table below. 


0x0080 Гауего Pallet RGB (32'h0000 0000) LO PALLET RGB 


| в |з1 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
Name] m А ____ 


PALLET_AO PALLET_RO 


PALLET_GO PALLET_BO 


R/W R/W 


= a И 
Value 


8.9.2.31 LAYERO_CK 


Description: This control word defines LayerO constant RGB for color-key mode and ГауегО block alpha. 
The format is defined in table below. 
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ex [и [о | 2 [25 [27 [2s [25 |» [з [2 [и [ | s [98 | v [16] 
СУСЕ СТИ 


ALPHAO 


= TERI 
Уаіше 


8.9.2.32 Ү2Ү Ү РАВАМО 


Description: This control word defines Y adjustment т YUV2YUV convert т LayerO .The format is 
defined in table below. 


Lo [Too 2 |» [27 [25 [25 | | 5 | 2 [0 [2] s [| e [77 [15 | 
пате | ом memes _ 


Reserved Y BRIGHTNESSO 


T" WEM — 
Value 

[— ees [m [me mew — 

Y Brightness in layer0(S9) ,-256 ~255 

[mem јо јо јан 
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hccowmem [Bo [mw онтоо Гу сотан mie oes | 


8.9.2.33 Y2Y U PARAMO 


Description: This control word defines U adjustment in YUV2YUV convert in LayerO .The format is 
defined in table below. 


Lm [soo [29 [2 [27 [25 [25 [22 | 5 [22 T [0 [19 | e [7 [18| 
СТЭН 


Reserved U OFFSETO 


ЕЙЕМЕМЕМЕНЕ ЖЕЗЛЕЙЕН 


U_SATURATIONO 


R/W 


— E ESEr AN кии 
cription 


Field Name Type | Reset Des 

Value 
—— — — [ees n [mo mew — — — — 
U OFFSETO [23:16] 8'h80 | U offset in layer0 ,0 ~255 


[mee јо mo feen 
U_SATURATIONO | [9:0] (вли |10'Һ100 | О saturation in layer0, 0-1023 


8.9.2.34 У2У У РАВАМО 


Description: This control word defines V adjustment in YUV2YUV convert іп LayerO .The format is 
defined in table below. 


ex |“ [о] 2 [29 [27 [25 [25 [29 | а [22 | [0 | [| e [ | v6 | 


Reserved V OFFSETO 


ERR Ge sid EFC eee ЕСА 


V_SATURATIONO 


R/W 


кенете [ot [Type [Reset еее 
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1 әе) | 


V_SATURATIONO (9:0) | |RW | 101100 | U saturation in layerO, 0~1023 


8.9.2.35 LAYER1 CFG 


Description: This control word defines data format, output layer number, color-key enable of layer 1. The 
format is defined in table below. 


0x00A0 Layer1 data configure (32'h0800 0000) LAYER1 CFG 


ZNUM L1 Y2R MOD1 Е — IMG_FORMAT1 


ROT_SRC1 


Field Name Type | Reset | Description 
Value 
L1 EN [31] Layer 1 enable control : 0 - disable;1 - enable; 
Pear [m |m вм —— — 


ZNUM L1 [29:27] | АЛМ | 3 Z-order of layer 1 
3'h0: bottom layer,(LO) 
3'h1:upper bottom layer,(L1) 
3'h2: upper2 bottom layer layer (L2) 
3'h3: upper3 bottom layer layer (L3) 
3'h4: upper4 bottom layer layer (L4) 
3'h5:top layer (L5) 


Y2Y MOD!1 [26] R/W | ТҺ0 | YUV2YUV mode select. 
0: use yuv2yuv 1 : disable yuv2yuv2. 
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Y2R_MOD1 [25:23] | RW [25:24] YUV standard select: 
2100: BT601,2'h01:BT709 ,2'h10: BT2020 
[23] YUV2RGB matrix select: 
1'h0: normal matrix ; 1'h1: reduced matrix 


ae | MOD1 ВЫ ыы ЖТ input Block compress mode 
ИЙТ bypass ; 2 11:АРВС ;2'h2/3'h3:reserve. 


aul Layer1 color palette enable :0 - disable 1- enable 
CK ЕМ E Layer1 color-key enable:0 - disable 1 - enable; 


IMG ҒОНМАТ1 [18:16] | RW. | S'hO Layer1 image input data format: 
3'h0: ARGB888. 3'h1:RGB888. 
3'h2:YUV422 2p.3'h3: reserve 
3'h4: YUV420 2р. 3'h5: Ү0У420 3p.3'h6:RGB565 
3'h7: YV12(YUV420 Зр UV 16align) 
ВОТ SRC1! [15:13] | RW | S'hO Layer1 input rotation mode in 
YUV420_ 2p/YUV420_ 3p/ARGB888/RGB888/RGB565 
mode: 
30: 0° ; 3’h1: 90°; 3'h2: 180°;3’h3: 270° ; 
3’h4: 0? «mirror; 3’h5: 90°+ mirror. 
3'h6:180? «mirror. 3'h7:270? + mirror. 
rotation direction : left (anti-clockwise) 
Mirror axis: horizontal line. 


PMARGB MODi  |[12] Layeri input is pmargb mode 1:уеѕ 0: по 


A SWAP MOD!1 [11] R/W |1'hO Layer1 image layer ARGB888 endian mode 
0-ARGB 1- RGBA 


RGB SWAP MOD!1 | [10:8] | ВА | S'hO Mode of swapping the bytes of RGB565/RGB888 
data. 
2'h0O:RGB;2'h1: RBG;2'h2:GRB; 
2'h3:GBR;2'h4:BGR 2'h5: BRG 


UV ENDIAN MOD! | [7:4] R/W | 4'hO Layer1 UV/U/V/A data byte огаег,ВзВгВ:В, become 
[1:0]: in 32bits word, 
00 - B3B2B;By 01 - ВоВ:ВгВз 
10 -B,B,B3B2 11 - ВВзВоВ; 
[2]: in 64bits word, 
0- В;В-В-В, B3B2B;Bo, 1- B3B;B,Bo В„ВеВоВ, 
[3]: in 128bits word, 
0:Bi5B44B43B12 B11B10B9B8 B7BgBsB, ВзВВ.Во, 
1: В.В,В:В, ВзВ:В.В, BysB;4B13B12 8:1808%86 
Y_ENDIAN_MOD1 [3:0] RAW | 410 Layer1 Y/RGB data byte order, B3B2B;By become: 
[1:0]: in 32bits word, 
00 - B3B2B;By 01 - В,В.ВеВз 
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10-B4,Bo ВзВ 11 - B2B; BoB: 
[2]: in 64bits word, 
0- В,В,В:В, B3B2B;Bo, 1- B3B;B,Bo В„ВеВВ, 


[3]: in 128bits word, 
0:B,5B,4B43B;2? ВВ ВоВа B7BgBsB, B3B2B;Bo, 
1: ВВеВ5В4 ВзВгВ:Во B15B14B13B12 B11B10B9B8 


8.9.2.36 LAYER1 Y ADDR 


Description: The control word defines base address of Y/RGB/VFBC/IFBC data in Layer1. The format is 
defined in table below. 


0x00A4 Y/RGB Base Address in Layer1 (32’h0000_0000) LAYER1 Y ADDR 


| ви |з1 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 
неу У ‚ деј)“ _____ 


Y BASE АРА! 


Y BASE ADDR1 Reserved 


Field Name Type | Reset Description 
Value 
Y BASE ADDR1 | [31:4] R/W 2870 Y/RGB/VFBC/IFBC data Base address іп Layer1. 
(note:16byte align) 


[— — es [o [m [ше — — — — — 


8.9.2.37 LAYER1 U ADDR 


Description: The control word defines base address of UV/U data in Layer1. The format is defined in 
table below. 
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Lo Ји] [2o [2 [2 [25 [25 [» [5 [2 [и [9 | пе [пе [7 [16] 
[INNER NN 


U BASE ADDR1 


Ц BASE ADDR1 Reserved 


RO 


Field Name Type |Reset | Description 
Value 


Ц BASE ADDRt | [31:4] RAN 28'h0 UV data Base address in Layer1 when 
YUV(2plane) . 
U data base address in Layer1 when YUV(8plane), 
(note:16byte align) 
[ ss fro [m ена 


8.9.2.38 LAYER1 V ADDR 


Description: The control word defines base address of V data in layer1. The format is defined in table 
below. 


V Base Address in Layer1 (32/h0000. 0000) 
| Bit |31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
м.а NNNM UM 


V BASE ADDR1 


Type 


V BASE ADDR1 Reserved 


[Name | 
aw - 
Ese aR Е ЕА 8 


Field Name Type | Reset Description 
Value 
V_BASE_ADDR1 | [31:4] R/W 2870 V data base address іп Layer1 when YUV(3-plane), 
(note:16byte align) 
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8.9.2.39 LAYER1_PITCH 
Description: This control word defines Layer1 pitch and height .The format is defined in table below. 


Bit (зт | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 16 | 17 | 16 | 
| кате 
| пеге! ë с | | |: | :|:ј |: »|о »|о |" 
а 

__ мм 


Reserved PITCH1 


- T 
ССЗ ë EERE RIGEN 


= TIERRA 
Value 

вә [s [Remi SS | 

[usu [RO [sm је — - 


8.9.2.40 LAYER1 CLIP START 


Description: This control word defines start position of clipping image in Layer1 .The format is defined in 
table below. 


Le [sro [29 [2 [27 [25 [2s |» [з [2 [т [ [19 | e [лт [18 
Dame. м SS 


Reserved CLIP_START_Y1 


БІНЕЛЕЛЕЛЕЛЕЛЕЛЕНЕЛЕЛЕЛЕНЕНЕНЕЛЕНЕН 


Field Name Type | Reset | Description 
Value 
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GAUSPREADTRUM самое дрова | 
Ed za но ы _ -- — . 0 0 


CLIP START Ү1 [28:16] | RAW |1370 | Clip image start y position, it is based on the top 
left point of Layer. MUST in Гауего. 


|_________ зла јао [se вво 
CLIP START X1 [12:0] R/W | 130 | Clip image start x position, it is based on the top 
left point of Layer. MUST in LayerO. 
8.9.2.41 LAYER1 CLIP SIZE 


Description: This control word defines clip image size in Layer1 .The format is defined in table below. 


0x00B8 Layer1 Clip Size (32'h0001 0001) LAYER1 CLIP SIZE 


[31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | t8 | 17 | 16 
эю ә” 


Reserved CLIP SIZE Y1 


CLIP SIZE X1 


RO 


Field Name Type | Reset | Description 
Value 
[31:29] [RO | 3ho | Reserved ||| 
n— SIZE Y1 [28:16] | RAW | 131 | Clip Layer1 vertical size, it is based on the top left 
point of Layer1. Please ensure it is in Layer1. 
|_________| бола | во [so [mene | 


CLIP SIZE X1 [12:0] R/W | 131 | Clip Layert horizontal size , it is based on the top 
left point of Layer1. Please ensure it is іп Layer1. 


8.9.2.42 LAYER1 DES START 


Description: This control word defines Layer1 clip image start position in work plane .The format is 
defined in table below. 
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ИТИЕИЛЕЗЛЕЗЕЛЕЗЕЗЕЗЕЛЕЗЕШЕАЕЛЕЛЕЛЕЛ 
ГТЗ м NNNM 


Reserved DES START Y1 


DES START X1 


R/W 


Field Name Type | Reset | Description 
Value 


|__________| ата] | мо [sno [Reseved ___ || 


DES_START_Y1 [28:16] | RAW | 130 | Clip Image start vertical position(Y), it is based оп 
the top left point of work plane. Please ensure it is 
in work plane. 


|__________| 1513] | во |з% [Reseved _ | 


DES START X1 [12:0] R/W | 130 | Clip Image start horizontal position(X) , it is based 
on the top left point of work plane. Please ensure 
itis in work plane. 


8.9.2.43 LAYER1 PALLET RGB 


Description: This control word defines Layer1 constant pallet ARGB in Layer1. The format is defined in 
table below. 


Layeri Pallet RGB (32'h0000 0000) 
| Bit (зт | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
Мате мм 0-2 


PALLET A1 PALLET R1 


| Name | PALLET G1 PALLET B1 
Type 


Field Name Type | Reset | Description 
Value 
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PALLET А1 [31:24] | ауег1 constant Alpha in pallet mode 
PALLET R1 [23:16] Layer1 constant В in pallet mode 


PALLET_G1 [15:8] Layer1 constant G in pallet mode 
PALLET B1 [7:0] | ауем constant B in pallet mode 


8.9.2.44 LAYER1 CK 


Description: This control word defines Layer! constant RGB for color-key mode and Layer1 block alpha. 
The format is defined in table below. 


0x00C4 Layer1 CK info (32'h0000 0000) LAYER1_CK 


| ви [зт | зо | 29 | 20 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | t8 | 17 | 16 
[Name [TN 


ALPHA1 


Field Name Type | Reset | Description 
Value 


ALPHA | | (ауем block alpha. 00-0 block alpha. 


8.9.2.45 Ү2Ү Y PARAM1 


Description: This control word defines Y adjustment in YUV2YUV convert in Layer1 .The format is 
defined in table below. 
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en Та ао [2 [8 [7 [8 [25 [ая a [о | s [e [| v [15] 
C 


Reserved Y_BRIGHTNESS1 


чн 


m DIERUM 
Value 

[ mes [mo [me [Reewi |... _ 

Y Brightness in layer1(S9) ,-256 ~255 

[quem [mo [sm [нее 

contrast [io [mw [ronioo] Уботан mayer onos 


8.9.2.46 Ү2Ү Ч PARAM1 


Description: This control word defines U adjustment in YUV2YUV convert in Layer .The format is 
defined in table below. 


| ви [зт зо [29 | 26 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | tà | 17 | 16 
т» || ги 
| пеге: И  _ | |» о о | > |о о 
| И И ete tur. 

МЕ --  J— 


Reserved U_SATURATION1 


RO R/W 


= 18 р 
Value 

[m [mo |ә [ея | 

[ mew |н јо [ше] 
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[U-SATURATIONT Гео [mw онтоо [U занат meyen onos 


8.9.2.47 Y2Y V PARAM1 


Description: This control word defines V adjustment in YUV2YUV convert in Layer1 .The format is 
defined in table below. 


0x00DO Layer1 V adjustment parameter (32'h0080 0100) Y2Y V РАВАМ1 


| Bt | 31 | зо | 2 | 26 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | tà | 17 | 16 
| Name | Се. -. 


Reserved V_OFFSET1 


Field Name Type | Reset Description 
Value 


[mes mo [mo С 
CE o o 
у ватояятон eo mw | ово у зави туеп, з | 


8.9.2.48 LAYER2_CFG 


Description: This control word defines data format,endian,color-key enable of layer2. The format is 
defined in table below. 
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Ган то [8 [а [а [8 s]a] a [в [в | [в [т [чв. 


IMG_FORMA 


Reserved ZNUM_L2 T2 


Type RW 


ITE ЕСЕ Е Е EC RR REIR ECRIRE ЕС Е 


Reserved RGB SWAP2 ENDIAN2 


Field Name Type Reset Description 
Value 
L2 EN [31] R/W тво Layer2 enable control : 0 - disable;1 - 
enable; 


[Gees [so mw [Reme — — — —  — 


ZNUM L2 [23:21] R/W 3'h2 Z-order of layer 2 
3'h0: bottom layer,(LO) 
3'h1:upper bottom layer,(L1) 
372: upper2 bottom layer layer (L2) 
3'h3: upper3 bottom layer layer (L3) 
3ћ4: upper4 bottom layer layer (L4) 
3'h5:top layer (L5) 


FBC MOD2 [20] R/W Layer2 input Block compress mode 
1'10: bypass; 1'h1: AFBC 
PALLET EN2 [19] R/W Layer2 color palette enable signal 
0 – аіѕабіе,1 - enable 
CK_EN2 [18] R/W тво Layer2 color-key enable: 
0 — disable,1 - enable; 
IMG ҒОНМАТ2 [17:16] R/W 2ћ0 Layer2 image input data format: 
00 - ARGB888. 01 - RGB888.10 - RGB565 
[ [mw |ө [m [mw 7 
PMARGB MOD2 | (ви [rno | Layer2 input is pmargb mode 1:yes 0 : no 


A SWAP2 [7] R/W ТО Layer2 image layer ARGB888 endian mode 
0-ARGB 1- RGBA 
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RGB_SWAP2 [6:4] R/W ЗЋО Mode of swapping the bytes of RGB565 / 
RGB888 data. 
000 - RGB 001 - RBG 010 - GRB 
011 - GBR 100 - BGR 101 - BRG 


ENDIAN2 [3:0] R/W 40 Layer2 image layer RGB data byte order, 
Ва ВВ. Во become : 
[1:0]: in 32bits word, 
00 - ВзВгВ:Во 01 - BoB;B2B3 
10 -B,BoB3B2 11 - В-ВзВоВ1 
[2]: in 64bits word, 
0- ВхВВ5В4 ВзВ:В:Во, 1- 
В:ВгВ:Во_ В5В6В5В4 
[3]: іп 128bits word, 
"ce Ww, ee 
0: 
1: 
B;BcBsB4 B3B;B4Bo В15В14В1зВ12 B11B10B9B8 


8.9.2.49 LAYER2_R_ADDR 


Description: The control word defines base address of RGB/IFBC data in Layer2. The format is defined 
in table below. 


Lor [sr 3o [29 [2 [27 [2s [25 [2« [22 22 [+ [е [19 [se [17 [18| 
СС RN 


R BASE ADDR2 


R BASE ADDR2 Reserved 


Type 


Field Name Type |Reset | Description 
Value 
R BASE ADDRe | [81:4] RAN 28'h0 RGB/IFBC data Base address in Layer2. 
(note:16byte align) 


[— — es m [тю [ena — — — — — 


8.9.2.50 LAYER2 PITCH 
Description: This control word defines Layer2 pitch and height .The format is defined in table below. 
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ви [s 3o [29 [22 [27 [25 [25 |» [2 [2 [и [ | s [e [17 [16] 
Deme CS 


Reserved HEIGHT2 


Reserved PITCH2 


2 
- эм 
L3  ЕЛЕНЕНЕНЕНЕНЕНЕНЕЯБЫЗЫСУА 


“Ш |“ БИІ ее O 
Value 

НН ГТ јео [m ана 

ПО СС [RO [so СИ 


8.9.2.51 LAYER2_CLIP_START 


Description: This control word defines start position of clipping image in Layer2 .The format is defined in 
table below. 


Pex [sr [29 [2 [27 [ [2s |» [5 [2 T2 [ [ 5 | e [лт [ v6 ] 
С м 0] 


Reserved CLIP_START_Y2 


БІНЕЛЕЛЕЛЕЛЕЛЕЛЕНЕНЕЛЕЛЕНЕНЕНЕЛЕНЕН 


еј m] „н 
ЕГЛЕЛЕЗЕЛЕНЕНЕНЕЛЕНЕЛЕНЕНЕНЕНЕЛЕНЕН 


Field Name Type | Reset | Description 
Value 
[ mes [во |99 мем — 
CLIP START Y2 [28:16] 13'h0 Clip image start y position, it is based on the top 
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ШЕ left point of Layer2. Please ensure it is in Layer2. 
— — eem [w [we [mena оо 


CLIP START X2 [12:0] RAN 13'h0 Clip image start x position, it is based on the top 
left point of Layer2. Please ensure it is in Layer2. 


8.9.2.52 LAYER2 CLIP SIZE 
Description: This control word defines clip image size in Layer2 .The format is defined in table below. 


en [so | 2 |» [27 [26 [25 [2s [эз [2 [т [7 КАК 
EC CHE CNN 


Reserved CLIP SIZE Y2 


Field Name Type | Reset | Description 
Value 
Сјај |m [mem — 
CLIP SIZE Y2 [28:16] | RAW |1311 | Clip Image vertical size, it is based on the top left 
2 - of Layer2. Please ensure it is іп Layer2. 
Сјај [so јан | 


CLIP_SIZE_X2 [12:0] ВАМ | 13’h1 | Clip Image horizontal size , it is based on the top 
left point of Layer2. Please ensure it is in Layer2. 


8.9.2.53 LAYER2 DES START 


Description: This control word defines layer2 clip image start position in work plane .The format is 
defined in table below. 
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ex [s [3o [29 [в 27 [2 [25 |» [о [2 [ [0 | s [пе [17 [16] 
ГТЗ м NNNM 


Reserved DES START Y2 


DES START X2 


R/W 


Field Name Type | Reset | Description 
Value 


|________ та] |н јао [Reseved YAK 


DES START Y2 [28:16] R/W 1370 Layer2 Clip Image start vertical position(Y), it is 
based on the top left point of work plane. Please 
ensure it is in work plane. 


СС ја [RO [sno [Reseved D O | 


DES START X2 [12:0] R/W 1370 Layer2 Clip Image start horizontal position(X) , it is 
based on the top left point of work plane. Please 
ensure it is in work plane. 


8.9.2.54 LAYER2 PALLET RGB 


Description: This control word defines Layer2 constant RGB in pallet mode. The format is defined in 
table below. 


Layer2 Pallet RGB (327һ0000 0000) 
| Bit |31|30|29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


PALLET A2 PALLET R2 


| Мате | PALLET_G2 PALLET B2 
Type 


Field Name Type | Reset | Description 
Value 
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PALLET А2 [31:24] | ауег2 constant Alpha in pallet mode 
PALLET R2 [23:16] Layer2 constant R in pallet mode 


PALLET G2 [15:8] Layer2 constant G in pallet mode 
PALLET B2 [7:0] Layer2 constant В in pallet mode 


8.9.2.55 LAYER2_CK 


Description: This control word defines Layer2 constant RGB for color-key mode, and layer2 block alpha. 
The format is defined in table below. 


ОХООЕС Layer2 CK info (32'h0000 0000) LAYER2 CK 


| ви (зт | зо | 29 | 20 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | t8 | 17 | 16 
[Name | ма | RN 


ALPHA2 


Field Name Type | Reset | Description 
Value 


|АКРНА2 | | Layer2 block арра block alpha. 


8.9.2.56 LAYER3_CFG 


Description: This control word defines data format, endian,color-key enable of layer3. The format is 
defined in table below. 
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Fe [s T5 [s Ts [or [2s [25 [в [s | [s в [o | e 


IMG FORMA 


Reserved ZNUM L3 T8 


Type RW 


e|: epepepe pe pepe 11 7 | 


Field Name Type Reset Description 
Value 
L3 EN [31] R/W Tho Layer3 enable control : 0 - disable;1 - 
enable; 


[— mes [mo [me meme — — — — — — 


ZNUM L3 [23:21] R/W S'h3 Z-order of layer 3 
3'h0: bottom layer,(LO) 
3'h1:upper bottom layer,(L1) 
3'h2: upper2 bottom layer layer (L2) 
3'h3: upper3 bottom layer layer (L3) 
374: upper4 bottom layer layer (L4) 
3'h5:top layer (L5) 


FBC MODS3 [20] R/W Layer3 input Block compress mode 
1'h0: bypass ; 1'11: AFBC 
PALLET ENS [19] R/W Layer3 color palette enable signal 
0 – disable,1 - enable 
CK ЕМЗ [18] R/W тво Layer3 color-key enable: 
0 – disable,1 - enable; 
IMG FORMATS [17:16] R/W 2ћ0 Layer3 image input data format: 
00 - ARGB888. 01 - RGB888.10 - RGB565 
[ i fea [m m [Reseed 7 


PMARGB MOD3 [B] [ам |тто | Layer3 input is pmargb mode 1:yes 0 : no 
A SWAP3 Layer3 image layer ARGB888 endian mode 
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RGB SWAP3 [6:4] R/W Mode of swapping the bytes of RGB565 / 
RGB888 data. 
000 - RGB 001 - RBG 010 - GRB 
011 - GBR 100 - BGR 101 - BRG 


ENDIANS [3:0] R/W Layer3 image layer RGB data byte order, 
В-В.В.Во become : 
[1:0]: in 32bits word, 
00 - B3B2B,B, 01 - BoB;B2B3 
10 -B,BoB3B2 11 - В:ВзВоВ; 
[2]: in 64bits word, 
0- В,ВеВ:В, B3B2B;Bo, 1- 
ВВ. Bo. B;B;BsB, 
[3]: in 128bits word, 
0:8 eB 48 082 8.18088 В:8:8,8, В:8;8 
0: 
1: 
B;B;BsB, B3B2B;Bo B15B14B13B12 Bi BioBoBe 


8.9.2.57 LAYER3 В ADDR 


Description: The control word defines base address of RGB/IFBC data in Layer3. The format is defined 
in table below. 


Pen [sr 3o [29 [2 [27 [2s [25 [2« [з 22 [+ [е [19 [в [17 [ v6] 
и S 


R_BASE_ADDR3 


R_BASE_ADDR3 Reserved 


Field Name Type | Reset | Description 
Value 
R BASE ADDR3 | [31:4] RAN 28'h0 RGB/IFBC data Base address in Layer3. 
(note:16byte align) 


г Цао по ато  j|meeved | 


8.9.2.58 LAYER3_PITCH 
Description: This control word defines Layer3 pitch and height. Тһе format is defined іп table below. 
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Le [sr [29 [2 [27 [2 [2s [2« [25 [22 [2 [99 [ 9 | e [57 [ 56 ] 
Deme] ОИ 


Reserved HEIGHT3 


Reserved PITCH3 


но T 
нее ШШШ: Г: | : |: |о > | : |: | о (јо 


== all а = — 
Value 

ПО i feao emo ООО 

Сјај ре ООО 


8.9.2.59 LAYER3_CLIP_START 


Description: This control word defines start position of clipping image in Layer3 .The format is defined in 
table below. 


ви [s ао [29 [2 2 [2 [2s |» 5 [2 [и [и | s [| e [17 [16] 
С EMI RN NN 


Reserved CLIP START УЗ 


ЕСЛИ А Я ЕЕ И ECT SR Е ER СЦ ERROR 
ы. “с | 


Field Name Type | Reset | Description 
Value 
[ sew [во [so [пм | 
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CLIP_START_Y3 [28:16] RAN 13'h0 Clip image start y position, it is based on the top 
left point of Layer3. Please ensure it is in Layer3. 


јо "RO [smo [Reseved | 


CLIP START XS [12:0] RAN 13'h0 Clip image start x position, it is based on the top 
left point of Layer3. Please ensure it is in Layer3. 


8.9.2.60 LAYERS CLIP SIZE 
Description: This control word defines clip image size in Layer3 .The format is defined in table below. 


Layer3 Clip Size (32'h0001 0001) LAYERS3 CLIP SIZE 


[mono | 
Bt (зт зо | 29 | 26 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | t8 | 17 | 16 
Б о —  » 9 - 


Reserved CLIP SIZE Y3 


Reserved CLIP SIZE X3 


2 


Field Name Туре | Reset | Description 
Value 
[ mes [no [s [Rene 0-2 
CLIP SIZE ҮЗ [28:16] R/W 1311 Сір Image vertical size, it is based on the top left 
с -- of Layer3. Please ensure it is in Layer3. 
CLIP_SIZE_X3 ТІ R/W 1311 ГИ Image horizontal size , it is based оп the top 
left point of Layer3. Please ensure it is in Layer3. 


8.9.2.61 LAYER3 DES START 


Description: This control word defines layer3 clip image start position in work plane .The format is 
defined in table below. 


V0.3 Spreadtrum Communications, Inc., Confidential and Proprietary 2235 of 2330 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


EP SPREADTRUM | ОС9853 НА Device Specification 


[сопа ____| уме Destination кан poston бетооо 000) | ІЗ BES START] 
ex [s [3o [29 [22 27 [2 [25 |» [2 [2 [и [ | s [ле [17 [16] 
ГТЗ м SS 


Reserved DES START ҮЗ 


DES START X3 


R/W 


Field Name Type | Reset | Description 
Value 


| јога но fano [Reseed ҸҸ У 


DES START УЗ [28:16] RAN 13'h0 Layer3 Clip Image start vertical position(Y), it is 
based on the top left point of work plane. Please 
ensure it is in work plane. 


| полат [но fano (Resev | 2 | 


DES START X3 [12:0] RAN 13'h0 Layer3 Clip Image start horizontal position(X) , it is 
based on the top left point of work plane. Please 
ensure it is in work plane. 


8.9.2.62 LAYER3 PALLET RGB 


Description: This control word defines Layer3 constant ARGB in pallet mode. The format is defined in 
table below. 


Layer3 Pallet RGB (327һ0000 0000) 
| Bit |31|30|29 | 28 | 27 | 26 | 25 | 24 | аа | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


PALLET A3 PALLET ВЗ 


| Мате | PALLET_G3 PALLET_B3 
Type 


Field Name Type | Reset | Description 
Value 
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PALLET A3 [81:24] Layer3 constant Alpha in pallet mode 
PALLET R3 [23:16] Layer3 constant R in pallet mode 


PALLET G3 [15:8] Layer3 constant G in pallet mode 
PALLET ВЗ [7:0] Layer3 constant B in pallet mode 


8.9.2.63 LAYER3_CK 


Description: This control word defines Layer3 constant RGB for color-key mode,and layer3 block alpha. 
The format is defined in table below. 


Layer3 CK info (32'h0000 0000) LAYER3 CK 


| ви (зт | зо | 29 | 20 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | t8 | 17 | 16 
[Name {ms 0| RN 


ALPHA3 


Field Name Type | Reset | Description 
Value 


|ALPHAL3 | |ALPHAL3 | | Layer3 block арра block alpha. 


8.9.2.64 LAYER4_CFG 


Description: This control word defines data format, endian,color-key enable of layer4. The format is 
defined in table below. 
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Гота [Layer data configure бато 00] | ЕВ СРВ] 
Pen СЈЕЗЕЈЕЛЕЛЕЈЕ [в [аа [в [в | [в [т [чв. 


IMG_FORMA 


Reserved ZNUM_L4 T4 


Type RW 


e|: epepepepe pepe 1 - 


Field Name Type Reset Description 
Value 
L4 EN [31] R/W 10 Layer4 enable control : 0 - disable;1 - 
enable; 


[— mes | [me meme — — — — — — 


ZNUM L4 [23:21] R/W 3'h4 Z-order of layer 4 
3'h0: bottom layer,(LO) 
3'h1:upper bottom layer,(L1) 
3'h2: upper2 bottom layer layer (L2) 
3'h3: upper3 bottom layer layer (L3) 
374: upper4 bottom layer layer (L4) 
3'h5:top layer (L5) 


FBC MODA [20] R/W Layer4 input Block compress mode 
1'h0: bypass ; 1'11:АЕВС 
PALLET ЕМ4 [19] R/W Layer4 color palette enable signal 
0 – disable,1 - enable 
CK ЕМ4 [18] R/W тво Layer4 color-key enable: 
0 – disable,1 - enable; 
IMG FORMAT4 [17:16] R/W 270 Layer4 image input data format: 
00 - ARGB888. 01 - RGB888.10 - RGB565 
[ i fea [m me ја 


PMARGB_MOD4 ig) [ам |тто | Layer4 input is pmargb mode 1:yes 0: no 
А SWAP4 Layer4 image layer ARGB888 endian mode 
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RGB_SWAP4 [6:4] R/W Mode of swapping the bytes of RGB565 / 
RGB888 data. 
000 - RGB 001 - RBG 010 - GRB 
011 - GBR 100 - BGR 101 - BRG 


ENDIAN4 [3:0] R/W Layer4 image layer RGB data byte order, 
В-В.В.Во become : 
[1:0]: in 32bits word, 
00 - ВзВ2В:Во 01 - BoB;B2B3 
10 -В:ВоВзВг 11 - В:ВзВоВ; 
[2]: in 64bits word, 
0- В,ВеВ;В, B3B2B;Bo,1- 
ВВ. Bo. B;B;BsB, 
[3]: in 128bits word, 
0:8 eB 48 082 8.18088 В:8:8,8, В:8;8 
0: 
1: 
B;B;BsB, B3B2B;Bo B15B14B13B12 Bii BioBoBe 


8.9.2.65 | АУЕВ4А В ADDR 
Description: The control word defines base address of RGB/IFBC data in Layer4. The format is defined 


in table below. 
ЕСІ [RGE Base Address in Layers (320000 0000) | _LAYER@_R_ADDR | 
| Bit |31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
с „мм  :--- 


R_BASE_ADDR4 


R_BASE_ADDR4 Reserved 


Type 


Field Name Type | Reset | Description 
Value 
R_BASE_ADDR4 | [31:4] R/W 2810 RGB/IFBC data Base address іп Layer4. 
(note:16byte align) 


Py по ато | Reseved | 


8.9.2.66 LAYER4 PITCH 
Description: This control word defines Layer4 pitch and height. The format is defined іп table below. 
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ви Та зо [29 [22 [27 | 2 [25 |» [2 [2 [и [ | ss [e [17 [16] 
ег т CS 


Reserved HEIGHT4 


Reserved PITCH4 


| Name | 
но T 
Reset ЕНЕНЕНЕНЕНЕНЕНЕНЕЯБЫЗЫСА 


= ЕРЕС 
Value 

Тваю [m [вымя | 

ЕН СС [RO [so СИ 


8.9.2.67 LAYER4_CLIP_START 


Description: This control word defines start position of clipping image in Layer4 .The format is defined in 
table below. 


Pex [и || [ж [27 [ [2s |» [5 [ [т [29 [19 | e [7 [18 
С м 0] 


Reserved CLIP_START_Y4 


БІНЕЛЕЛЕЛЕЛЕЛЕЛЕНЕНЕЛЕЛЕНЕНЕНЕЛЕНЕН 


еј m] „н 
ЕГЛЕЛЕЗЕЛЕНЕНЕНЕЛЕНЕЛЕНЕНЕНЕНЕЛЕНЕН 


Field Name Type | Reset | Description 
Value 
[ mes јо |o [ете 
CLIP START У4 [28:16] 13'h0 Clip image start y position, it is based on the top 
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ШЕ left point of Layer4. Please ensure it is in Layer4. 
ПИ [w [we С ООО 


CLIP_START_X4 [12:0] RAN 13'h0 Clip image start x position, it is based on the top 
left point of Layer4. Please ensure it is in Layer4. 


8.9.2.68 LAYERA CLIP SIZE 
Description: This control word defines clip image size in Layer4 .The format is defined in table below. 


(тозо [Layers Gp Size (a200 ooo мемо ЗЕ] 
en [s [oo] 2 |» [27 [26 [25 [2s 23 [22 [т [ [19 [пе | v6 | 
rm 


Reserved CLIP_SIZE_Y4 


Field Name Type | Reset | Description 
Value 
СС ја [mo |sm ја 
CLIP_SIZE_Y4 [28:16] R/W 13'h1 Clip Image vertical size, it is based on the top left 
p - of Layer4. Please ensure it is in Layer4. 


CLIP SIZE X4 == R/W 1311 NNI Image horizontal size , itis based on the top 
left point of Layer4. Please ensure it is in Layer4. 


8.9.2.69 LAYERA DES START 


Description: This control word defines layer4 clip image start position in work plane .The format is 
defined in table below. 
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Гота [Layers Destination кан poston (32100000000 | 14 Е5.$ТАЯТ 
ЕЕЕ ЗЕЕ ЗЕЕ ЕЕЕ 
L3 Cs 


Reserved DES START Y4 


DES START X4 


R/W 


Field Name Type | Reset | Description 
Value 


| јога іно fano [Reseed YAK 


DES START Y4 [28:16] RAN 130 Layer4 Clip Image start vertical position(Y), it is 
based on the top left point of work plane. Please 
ensure it is in work plane. 


| полат [но fano [Reserved | 2 | 


DES START X4 [12:0] RAN 13'h0 Layer4 Clip Image start horizontal position(X), it is 
based on the top left point of work plane. Please 
ensure it is in work plane. 


8.9.2.70 LAYERA PALLET RGB 


Description: This control word defines Layer4 constant ARGB in pallet mode. The format is defined in 
table below. 


Layer4 Pallet RGB (327һ0000 0000) 
| Bit |31|30 | 29 | 28 | 27 | 26 | 25 | 24 | аа | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


PALLET A4 PALLET R4 


| Мате | PALLET_G4 PALLET_B4 
Type 


Field Name Type | Reset | Description 
Value 
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PALLET A4 [31:24] Layer4 constant Alpha in pallet mode 
PALLET R4 [23:16] Layer4 constant R in pallet mode 


PALLET G4 [15:8] Layer4 constant G in pallet mode 
PALLET B4 [7:0] | ауег4 constant B in pallet mode 


8.9.2.71 ЦАУЕВА СК 


Description: This control word defines Layer4 constant RGB for color-key mode,and layer4 block alpha. 
The format is defined in table below. 


0x013C Layer4 CK info (32'h0000 0000) LAYER4 CK 


Bt [зт | зо | 29 | 20 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | t8 | 17 | 16 
мэ лим | ед же. 


АЦРНА4 


Field Мате Type | Reset | Description 
Value 


| АКРНА4 | L4 | Layer4 block alpha. 00025020 block alpha. 


8.9.2.72 LAYER5_CFG 


Description: This control word defines data format, endian,color-key enable of layer5. The format is 
defined in table below. 
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ИОИШЕЛГАКСАЕАЕЗЕЗЕИЛИЗЕЛЛЕЛЕЗЕЛЕЛ 


IMG_FORMA 


Reserved ZNUM_L5 Т5 


Туре RW 


e|: peperere pepe 1 - | 


Field Name Type Reset Description 
Value 
L5 EN [31] R/W Tho Layer5 enable control : 0 - disable;1 - 
enable; 


[— mes [mo [me meme — — — — — — 


ZNUM L5 [23:21] R/W 3'h5 Z-order of layer 5 
3'h0: bottom layer,(LO) 
3'h1:upper bottom layer,(L1) 
3'h2: upper2 bottom layer layer (L2) 
3'h3: upper3 bottom layer layer (L3) 
374: upper4 bottom layer layer (L4) 
3'h5:top layer (L5) 


FBC MOD5 [20] R/W Layer5 input Block compress mode 
1'h0: bypass ; 1'11: AFBC 
PALLET ЕМ5 [19] R/W Layer5 color palette enable signal 
0 – disable,1 - enable 
CK ЕМ5 [18] R/W тво Layer5 color-key enable: 
0 – disable,1 - enable; 
IMG FORMAT5 [17:16] R/W 2ћ0 Layer5 image input data format: 
00 - ARGB888. 01 - RGB888.10 - RGB565 
[ i fea [m me [Reseed | 


PMARGB MOD5 [B] [ам [rno | Layer5 input is pmargb mode 1:yes 0 : no 
A SWAP5 Layer5 image layer ARGB888 endian mode 
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RGB SWAP5 [6:4] R/W Mode of swapping the bytes of RGB565 / 
RGB888 data. 
000 - RGB 001 - RBG 010 - GRB 
011 - GBR 100 - BGR 101 - BRG 


ENDIAN5 [3:0] R/W Layer5 image layer RGB data byte order, 
ВзВ;В.Во become : 
[1:0]: in 32bits word, 
00 - B3B2B,B, 01 - BoB;B2B3 
10 -B,BoB3B2 11 - В:ВзВоВ; 
[2]: in 64bits word, 
0 - B7BgBsB, B3B2B1Bo,1 - 
B3B;B, Во B;B;BsB, 
[3]: in 128bits word, 
0:8 aB 48 082 8.18088 ВВ. 65, BBB: 
0: 
1: 
B;B;BsB, B3B2B;Bo B15B14B13B12 Bii BioBoBe 


8.9.2.73 LAYERS5 В ADDR 


Description: The control word defines base address of RGB/IFBC data in Layer5. The format is defined 
in table below. 


Pen [sr 3o [29 [2 [27 [2 [25 [2« [22 22 [ 5 [29 [19 [18 [| | v6] 
и 


R BASE ADDR5 


R BASE ADDR5 Reserved 


Field Name Type |Reset | Description 
Value 
R BASE ADDR5 | [81:4] RAN 28'h0 RGB/IFBC data Base address in Layer5. 
(note:16byte align) 


|_______ (| j4m  j|meeved | 


8.9.2.74 LAYER5 PITCH 
Description: This control word defines Layer5 pitch and height. The format is defined іп table below. 
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ви [и | во [29 [в [27 | 2 [25 |» [2 [2 [и [и | s [e [17 [16] 
ene eee CS 


Reserved HEIGHT5 


Reserved РІТСН5 


| Name | 
но T 
Peset ЕНЕНЕНЕНЕНЕНЕНЕНЕЯБЫЗЫСА 


= ЕРЕС 
Value 

[.  вәде [m [нее — — | 

ПО ата [RO [sm [meme — O 


8.9.2.75 LAYER5 CLIP START 


Description: This control word defines start position of clipping image in Layer5 .The format is defined in 
table below. 


ви [soo [29 [2 [2 [25 [25 [2s [2 [2 [5 [9 [19 [ e [ 7 | 6] 
Dame. Гане 


Reserved CLIP_START_Y5 


| ви [в | та [тз | та | | по |» [517] 5151512 12 [т [е 


еј н 
LI | | ер С ОС С ОС ОС ОС ОС С СС 


Field Name Type | Reset | Description 
Value 
[ mes [RO [sm [meme —  — — 
CLIP START. Y5 [28:16] RAN 13'h0 Clip image start y position, it is based on the top 
left point of Layer5. Please ensure it is in Layer5. 
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CLIP START X5 [12:0] 13'h0 Clip image start x position, it is based on the top 
left point of Layer5. Please ensure it is in Layer5. 


8.9.2.76 LAYERS CLIP SIZE 
Description: This control word defines clip image size in Layer5 .The format is defined in table below. 


[тоо [ayers Cip Sze Grwworoo | Avens -cur sue] 
Le [sro [29 [2 [27 [29 [2s |» [а [ [т [ [лә [18 [ 7 [18| 
i KR 7 


Reserved CLIP SIZE Y5 


Type RO 


Reserved CLIP SIZE X5 


Type 


Field Name Туре | Reset | Description 
Value 
[ mew [во зю ја — 
CLIP SIZE Y5 [28:16] R/W 13711 Clip Image vertical size, it is based on the top left 
point of Layer5. Please ensure it is in Layer5. 
[ (mew |m |se ја 


CLIP SIZE X5 [12:0] R/W 13711 Clip Image horizontal size , it is based on the top 
left point of Layer5. Please ensure it is in Layer5. 


8.9.2.77 LAYER5 DES START 


Description: This control word defines layer5 clip image start position in work plane .The format is 
defined in table below. 
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[тоз [Layers Destination siart poston (32100000000 | 15 DES_START] 
ви [sr о [2 [22 27 [2 |» |» [2 [2 [ [0 | s [пе [17 [16] 
Dame. Cs 


Reserved DES START Y5 


DES START X5 


R/W 


Field Name Type | Reset | Description 
Value 


| see) но fano [Reseed YAK 


DES START Y5 [28:16] RAN 13'h0 Layer5 Clip Image start vertical position(Y), it is 
based on the top left point of work plane. Please 
ensure it is in work plane. 


| пела [но fano [mesevea | 


DES START X5 [12:0] RAN 13'h0 Layer5 Clip Image start horizontal position(X), it is 
based on the top left point of work plane. Please 
ensure it is in work plane. 


8.9.2.78 LAYER5 PALLET RGB 


Description: This control word defines Гауег5 constant ARGB in pallet mode. The format is defined in 
table below. 


Layer5 Pallet RGB (320000 0000) 
| Bit |31|30 | 29 | 28 | 27 | 26 | 25 | 24 | аа | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


PALLET A5 PALLET R5 


| Мате | PALLET G5 PALLET B5 
Type 


Field Name Type | Reset | Description 
Value 
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PALLET_A5 [31:24] Layer5 constant Alpha in pallet mode 
PALLET R5 [23:16] Layer5 constant R in pallet mode 


PALLET G5 [15:8] Layer5 constant G in pallet mode 
PALLET_B5 [7:0] Layer5 constant B in pallet mode 


8.9.2.79 LAYER5 СК 


Description: This control word defines | ауег5 constant RGB for color-key mode,and layer5 block alpha. 
The format is defined in table below. 


0x015C Layer5 CK info (32'h0000 0000) LAYER5 CK 


Bt [зт | зо | 29 | 20 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | t8 | 17 | 16 
мэ Oa | RN 


ALPHAS 


Field Name Type | Reset | Description 
Value 


| АКРНА15 | | АКРНА15 | | Layer5 block alpha. -00250- block alpha. 


8.9.2.80 GSP_IP_REV 
Description: This control word defines GSP IP revsion. 
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[ex ан ао [29 [2 [27 | [25 [з [з [22 [и [2o [зә [тв [ 7 [ v6 | 
С ee 


Reserved 


GSP_IP_REV PATCH_NUM 


| Name | 
е ОИ A AN 
[Reset | o| о | о | о | о ВИ Be | |: : | NER 


== ee 0. 
Value 

[ Твен [wm [Reseved 0-0: 

[ase Rev — [пыш [но |wmo|osepresm —— O 

ан во [mo [то фиат — 


8.9.2.81 GSP AXI STS 
Description: The control word defines gsp axi information. The format is defined in table below. 


Pen [sr o [29 | [27 |» [25 |» [а [22 [т [ [19 [18 [зт [15 
ССС 


Reserved 


ds RcH | wcH 
Reserved эү о 
бс BUS 


= TERR 
Value 
ош [m ео СИ 
БЕСІ Х ја [RO |t Ax Ren burstbusy macae — 
[weus euv а [во [тю [AXIWeh bustbusyindeate _________ 
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он BUSY _ [п [о [me Гавањувањ | 


WCH. BUSY [о] (ВО |тһо | АХІМУсһ busy indicate 


8.9.2.82 GSP_DEBUG_CFG 
Description: The control word defines gsp debug control. The format is defined in table below. 


Pen [sr To [29 [29 [27 [2s [2s [2« [55 [22 [т [ [зэ [пе [зт [18| 


Reserved 


Bom 


Туре {oR 


Field Name Type | Reset | Description 

Value 
ск ССИ ос ав 
CACHE_DIS | Input cache disable 0: enable t:disable | cache disable 0: enable 1:disable 


RCH_PAUSE 5 R/W | 110 АХ! read channel pause enable signal; 
0: don’t pause 1:pause 

WCH_PAUSE [2] R/W | 170 AXI write channel pause enable signal; 
0: don’t pause 1:pause 

SCL_CLR2 [1] R/W | 10 It's a synchronized clearing, and used to clear 
scaling module, including state machines, main 
control logic, FIFO, etc 

SCL CLR1 R/W It's a synchronized clearing, and used to clear 
scaling module, including state machines, main 
control logic, FIFO, etc 


8.9.2.83 GSP DEBUG1 
Description: This control word defines GSP debug information. 
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Reserved 


“ |" “јаже - 
аше 
богат јет mo me [вечеринок — — — — 
[wb our eme Ge mo me [Sewsewmtoemeyswa | 
[wp отто es mo me ТТТ ТІГІ — — — — 
[ab ошт emo em mo me вањата 
во. отниш [En mo me Јави БЕНЕН 
во ои вирт [es mo ја | Sele? ouput но empty nga — — 
[sccourruus [es во [e | Sele ouput Ho uh sonal | 
[soour emo [iea [но me | Sele ouput empty signal 
Е eapo wo СТИ 
[uve ово sre nem [RO [вто аен признава 
[uwem ово ers us [но [вто аео присно — — 


8.9.2.84 GSP_DEBUG2 
Description: This control word defines GSP input information for debug use. 


V0.3 Spreadtrum Communications, Inc., Confidential and Proprietary 2252 of 2330 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


КЕЗ SPREADTRUM | 5С9853ІЧА Device Specification 


тото Гавр тоот Fsm into атоо ооу Гавр он 
| ви [я poo [29 [зе [2 [25 [25 [2« [а [2 [2 [о | e [55 [ 16 | 
пите | еже _ 


LAYERS_DBG_STS LAYER4_DBG_STS 


LAYER2_DBG_STS 


тык tren 
Value 

avens рва өте вач [но [sh јавни | 

Lavena рво 516 __| 2616] [RO | 8m0 | Layer inputaebug sinus | 

[avens ова srs insa] [Ro [sm [tayerSiputdebua sas 

Плуеяә ове srs [mo [RO [вто [tayerinputdebuastaus — | 


8.9.2.85 COEF1 x 12 


Description: This control word defines tap1 & tap2 of group1~16 in horizontal (vertical) coefficient table 
for scaling1. The format is defined in table below. 
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[mono | Tept-2 in group in Horizontal сое тосоо 0000) | ноя сове а 12| 
[oxo220 | Tept-2 in groupa in Horizontal сое 2700000000) | ноя соеғі 9.12] 
аю | Пат ап eroupt in Horizontal сое (620000.0000) | ноя СЕЕ 4-12 
[ою | арганово Horizontal сое 275000 000) | ноя соеғ 6.12] 
(тоо [Терса m sroupt n Horizontai oe! (9280000000 | HOR соеғі 1512] 
[ox02F0 Teet- in araupe n Horizontai coef (9200000000, | HOR соеғі 16 12) 
[oso | Tept-2 in group in Vera cost (22R0000-o000) | VER COEF1 212 
СІН Tept-2m group in Чета cot (22h0000-o000) | VER сове 3-12] 
оөз [ар in group in Vertical cot (22h0000-o000) | VER COEF1 4-12] 
[озо | пат 2 orp in Vertical cot (22h0000-0000) | VER COEF1 6.12] 
[ox03€0 [ар in group n Verc cost (ние аша) | VER соеғі 1512) 


Tap1-2 in group16 in Vertical coef (32'h0000 0000) VER СОЕҒІ 16 12 


| охозео | 
КИЕЛЕЈЕЛЕЗЕЛЕЈЕЛЕЛЕЗЕЗЕВЕЛКАКАКАКА 
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Field Name Type | Reset | Description 
ae cs RNC 


TAP2 [24:16] | RW | 8'hO СЧ оосо of дгоир1~16 іп horizontal/vertical 
coefficient . 


Yrs [so [sw ва 


ТАР1 R/W | 810 Тар1 of group1~16 іп horizontal/vertical 
coefficient . 


8.9.2.86 СОЕҒІ х 34 


Description: This control word defines tap3 & tap4 of group1~16 in horizontal/vertical coefficient table for 
scaling1. The format is defined in table below. 
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сома | пара in group in Horizontal сое тосоо 0000) | ноя COEF1 2-34 
[0284 | пара ап groupa in Horizontal сое (32 ооо 000) | ноя сове 3-34 
[oz | Tapa- in grup in Horizontal сое (32 ооо 000) | ноя сове за | 
ова | Tapaz in grup in Horizontal oet 2000 0000) | ноя COEF1 эи 
(тоа арии group n Horizontai oe! (9250000000) | HOR сове 15-34” 
[gars Гари group n Horizontai coet [32800000000 | HOR_COEF1 16-34) 
сала [ета group in Vera cot (22h0000-o000) | VER COEF1 2-34 
СЕРТИ VER COEF1 3-34 
[oso | Tapa- in group in Vertical cost G2'N0000_0000) | VER COEF1 -4-34 
[osse Tapa- in groupo in Vertical cost G2'N0000_0000) | VER Сове So] 
азы | Tapa- in group in Verc cost (3200000000) увя соеғі 15-34) 


Tap3-4 in group16 in Vertical coef (32'h0000 0000) VER_COEF1_16_34 


оо | 
КИЕЈЕЈЕЛЕЗЕЛЕЗЕЛЕЛЕЛЕЗЕВЕЛКАКАКАКА 
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Field Name Type | Reset | Description 
ее 


ТАР4 [24:16] | RW | 870 COEN о лини of group1~16 in horizontal/vertical 
coefficient . 


Yrs [so [sw ја 


ТАРЗ R/W |8'hO Tap3 of group1~16 in horizontal/vertical 
coefficient . 


8.9.2.87 COEF1 x 56 


Description: This control word defines tap5 & tap6 of group1~16 in horizontal/vertical coefficient table for 
scaling1. The format is defined in table below. 
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0x03F8 Tap5~6 in group16 in Vertical coef (32'h0000 0000) VER_COEF1_16_56 


EEE 
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Неја Мате Type | Reset | Description 
ее 


TAP6 [24:16] | RAW | 8'hO нші. 4 о > | of group1 ^16 in horizontal/vertical 
coefficient . 


[mss [so [sw [mee — o SSS 


TAP5 R/W |8'hO Tap5 of group1~16 in horizontal/vertical 
coefficient . 


8.9.2.88 COEF1 x 78 


Description: This control word defines tap7 & tap8 of group1~16 in horizontal/vertical coefficient table for 
scaling1. The format is defined in table below. 
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0x03FC Tap7-8 in group16 in Vertical coef (32’h0000_0000) VER_COEF1_16_78 


EEE 
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Неја Мате Type | Reset | Description 
се 


ТАР8 [24:16] | RAW | 8'hO CCEE о > НИИ of group1 ^16 in horizontal/vertical 
coefficient . 


Yrs [so [Sw ја 


TAP7 R/W |8'hO Тар7 of group1~16 in horizontal/vertical 
coefficient . 


8.9.2.89 COEF2_x_12 


Description: This control word defines tap1 & tap2 of group1~16 in horizontal (vertical) coefficient table 
for scaling2. The format is defined in table below. 
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[os | Tept-2 in group in veicat coet(22h0000-0000) | VER COEF1 212 
[osa | Tept-2 in groupa in Vera cot (22h0000-0000) | VER COEF1 3-12] 
ооо | Tept-2 in group in Vertical cot (22h0000-o000) | VER COEF1 4-12] 
[озо | Tept-2n orp in Vertical cot (22h0000-o000) | VER COEF1 6.12] 
ооо [ар in group n Verica cost (22R0000-0000) "| VER соеғі 15-12) 


Tap1-2 in group16 in Vertical coef (32'h0000 0000) VER СОЕҒІ 16 12 


LC | 
КИЕЈЛЕЈЕЛЕЗЕЛЕЗЕЛЕЛЕЛЕЗЕВЕЛКАКАКАКА 
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Field Name Type | Reset | Description 
ae cs RNC 


TAP2 [24:16] | RW | 8'hO СЧ оосо of дгоир1~16 іп horizontal/vertical 
coefficient . 


Yrs [so [sw ва 


ТАР1 R/W | 810 Тар1 of group1~16 іп horizontal/vertical 
coefficient . 


8.9.2.90 COEF2_x_34 


Description: This control word defines tap3 & tap4 of group1~16 in horizontal/vertical coefficient table for 
scaling2. The format is defined in table below. 
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(тозы [ета group in Vera cost G2'N0000_0000) | VER сове 2-34 
оваа | Topo in groupa in Vera cot (22h0000-0000) | VER COEF1 334] 
оваа [Tees in group in Vertical cot (22h0000-o000) | VER COEF1 -4-34 
оваа | Tapa- orp in Vertical cot (22h0000-0000) | VER COEF1 4] 
озы | Пара in group n Verica cot (22R0000-o000) увя соеғі 15-34 


Tap3-4 in group16 in Vertical coef (32'h0000 0000) VER_COEF1_16_34 


(054 | 
КИЕЛЕЈЕЛЕЗЕЛЕЗЕЛЕЛЕЛЕЗЕВЕЛКАКАКАКА 
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Field Name Type | Reset | Description 
ее 


ТАР4 [24:16] | RW | 870 COEN о лини of group1~16 in horizontal/vertical 
coefficient . 


Yrs [so [sw ја 


ТАРЗ R/W |8'hO Tap3 of group1~16 in horizontal/vertical 
coefficient . 


8.9.2.91 COEF2 x 56 


Description: This control word defines tap5 & tap6 of group1~16 in horizontal/vertical coefficient table for 
scaling2. The format is defined in table below. 
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0х05Е8 Tap5~6 in group16 in Vertical coef (32'h0000 0000) VER_COEF1_16_56 


EEE EEE 
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Неја Мате Type | Reset | Description 
ее 


TAP6 [24:16] | RAW | 8'hO нші. 4 о > | of group1 ^16 in horizontal/vertical 
coefficient . 


[mss [so [sw [mee — o SSS 


TAP5 R/W |8'hO Tap5 of group1~16 in horizontal/vertical 
coefficient . 


8.9.2.92 COEF2 x 78 


Description: This control word defines tap7 & tap8 of group1~16 in horizontal/vertical coefficient table for 
scaling2. The format is defined in table below. 
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0x05FC Tap7-8 in group16 in Vertical coef (32’h0000_0000) VER_COEF1_16_78 


EEE 
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RO 


Field Name Type | Reset | Description 
Value 
рвав [во [гю ee 
TAP8 [24:16] | RAW | 8'hO Tap8 of group1~16 in horizontal/vertical 
coefficient . 


|_________| 153] [RO [епо [п 


TAP7 R/W |8'hO Тар? of group1~16 in horizontal/vertical 
coefficient . 


8.9.2.93 SFBCD IN INFO 
Description: header arqos of GSP SFBCD.The format is defined in table below. 


0x0600 GSP header arqos Register Info (327Һһ0000 0006) SFBCD IN INFO 


| Bit | 31 | зо 28 
| Мате | Reserved 


m- FIER o 
Value 

[ms јо [mm mew — | 

Гзғвоо eveass [0 [пм јато [ОР отвбррурањотоде ураза, O:not | 
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С Т т Бе 


8.9.2.94 SFBCD_OUT_INFO 
Description: debug information of GSP SFBCD.The format is defined in table below. 


0x0600 GSP debug Register Info (32’h0000_9555) SFBCD OUT INFO 


31 | 30 | 29 | 28 


Reserved SFBCD FSM STA 


SFBC AR FI 
FO STA 


SFBCD FIFO STA 


Field Name Type | Reset | Description 
Value 


eran [no [ww 
m— [20:16] | ВО но | SFBCD_FSM_STA 
SFBCD FIFO STA | [15:10] | RO {|6һ25 |SFBCD РЕО STA 
SFBC AR FIFO STA [эв] {во јанг | ЗЕВС АВ FIFO STA 
AFBC IFIFO FULL л |во [fho | AFBC IFIFO FULL 
АЕВС IFIFO ЕМР | | RO. |тм | АЕВС IFIFO EMPTY 
AFBC HFIFO FULL [SN {во | тһо | AFBC HFIFO FULL 
AFBC HFIFO EMP Hp |во (ти | AFBC HFIFO EMPTY 
INTER CFIFO FULL з] (во [tho | INTER CFIFO FULL 
INTER. СЕЕО EMP lg [Ro |тм | INTER CFIFO EMPTY 
RQUEUE FULL ІШ (во | tho | RQUEUE FULL 
RQUEUE. EMP fo) (во |а | ВОЏЕЏЕ EMPTY 


8.9.2.95 MMU INT 
Description: Control register of GSP .The format is defined in table below. 
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0x0800 GSP interrupt Info (327Һ0000 0000) GSP_INT 
31 | 30 | 29 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 16 


0 0 0 


"еше м [ee ms mem 
Value 
mmwpa ws [эп [Ro [wo [оло РА range итен 
mmu раста ss mo [но [тко [ошо PA range- imeruptsiaus | 
пеше wss feo [но | rno | unsecure мінетцізш | 
рокот fe [но [imo [unsecure rintemptstaus | 
maiis ss ел [Ro | то ЕЕ 
тайт fea [RO [тю [makrrmemeisaus _ 
ЕЛГЕН ss [Esp [но [T [ошо va range итап 
Гол отапа сав [Eu [но [T |outoLVA-ranee-rinemuptstaus | 


[15] R/W | 10 Enable bit for out_of_PA_range_w_interrupt 
mmu_paor_wr_en Source 


[14] Enable bit for out_of_PA_range_r_interrupt source 
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Out_of_rang_w_en cl i ll Enable bit for out_of_VA_range_w_interrupt 
source 


ma paw [пп л. 
СИ — [no | [eo rsen rtt (ЈЕ 
[uere wren ја [но rm [uwewewmemprm | 
(веле cram [ur јо rm [шеоелтетити о 
теж» — [ur [но [me [vaio эти пп 
тейт” ја јо [me јават ООО 
ЕТЕКСТКЕТЕ ШЕШІ: СЖЕСІШІЕТЕКІЛІТЕІТІТІ О 
СЕТЕ [ur [но we ЕТ О 


8.9.2.96 MMU_CFG 
Description: Control register of GSP MMU .The format is defined in table below. 


0x0804 GSP MMU Register Info (32'h0000 0011) MMU_CFG 


Reserved Reserved 


Field Name Type | Reset | Description 
Value 
P= nt RO јато 
MMU MISS CNT CLR [9 [мс јато. Clear the miss cnt 
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ар но [sno [Reseved __ | 


MMU_VAOR_BYPASS ЕМ | [4] RW УЋИ 1:vaor happened,the system will bypass this 
command,donot record the addr and generate 
0: vaor happened,the system will send a 
default addr,donot record the addr and 
generate 


Сјај [me [memes — — — — 


Dmusus — — m fro |» јан — — — — 


MMU CG EN [1] RAN | 11 Mmu hardware clock gate enable 
1:clock can be disable by hareware 
0: clock cannot be disable by hareware 
MMU EN R/W | 170 gsp mmu enable signal: 
0: mmu disable ; 1: mmu enable 


8.9.2.97 MMU CLR 


Description: this control register inform MMU that page message updated in DDR.The format is defined 
in table below. 


0x0808 i { ba! MMU_CLR 
24 | 23 | 22 


Reserved 


Field Name Type | Reset | Description 
Value 


рип [RO [жю e 


MMU Ш алау WC 7T'hO When the pagetable is updated,the tlb should be 
clear 
The bit[5:0] clear the read channel tlb buf 
The bit[6]: clear the write channel tlb buf 


8.9.2.98 MMU FIRST VPN 
Description: this register define MMU first virtual page number. The format is defined in table below. 
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ки 31 | 30 20 
Reserved MMU_FIRST_VPN 


ES БА Е ЕЕС СИ ЕЗ ЕИ ЕС 
[Name мл __ 


MMU_FIRST_VPN 
Type RW 


Field Name Type | Reset | Description 
Value 


|_________| 8: "RO firno |Reserea 


MMU FIRST. VPN | [20:0] 21'h0 | First virtual page number.( Траде =4k byte 
space) 


8.9.2.99 MMU RANGE VPN 
Description: this register define MMU virtual page number range .The format is defined in table below. 


0x0810 MMU RANGE VPN Register Info (32’h0000_FFFF) MMU RANGE VPN 


a 30 
ee MMU „anaE 


о ---5-Б5>- 

ШЕ 
| ви | 15 | 14 | 13 | 2 | п | 0| о | 8 [7 | 6|5 4 |з|2|1 | о] 
[Name | Мече 


MMU_RANGE_VPN 


Field Name Type | Reset Description 
Value 
MMU_RANGE_VPN T 18'h0 FFFF | gsp mmu VPN range. 


8.9.2.100MMU FIRST PPN 
Description: This register define MMU first physical page number.The format is defined in table below. 
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| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 
| Name | Reserved MMU_FIRST_PPN 
ЕЕ НЕ 


Ей АЯ 
mto а 
ИИ... 


MMU_FIRST_PPN 
Type 


Field Name Type | Reset | Description 
Value 


[erem |во |1780 | Reseved “ON 


MMU_FIRST_PPN | [20:0] 21'h0 | First physical page number.( Траде =4k byte 
space) 


8.9.2.101 MMU DEFAULT PPN 


Description: This register defines MMU default physical address in exception.The format is defined in 
table below. 


0x0818 GSP MMU Defaul PA Register Info (32710000 0000) MMU DEFAULT PPN 


| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 
| Name | Reserved MMU DEFAULT PPN 
уе {oO __ ~ ____ 


Неја Мате Type | Reset | Description 
Value 


|_________| зтау |RO firmo [Reseved ЕЕЕ 


MMU_DEFAULT_PPN | [20:0] R/W |27Һ0 | 05р mmu default pa value, used for unsecurity space 
visit security space. Paga message invalid. 
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8.9.2.102ММ0 OUT OF RANGE УА ВСН 


Description: This register informs first error virtual address in RCH that out of range of virtual page 
size. The format is defined in table below. 


| ви | 31 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 21 20 19 18 17 16 
-— mE. 
вор 


ИЕ © | O O 
Цвета emi ЕЕС as ЕНЕ Ra 
[Name MULOUTLOF-RaNOVAROH || 


MMU_OUT_OF_RANGE_VA_RCH 
Type во 


Field Name Type | Reset | Description 
Value 


атат СОЗ firno | Reserved | 


MMU_OUT_OF_RANGE_VA_RCH | [20:0]  & First error VA in RCH, that out of range of 
VPN. 


8.9.2.103MMU OUT ОҒ RANGE УА МСН 


Description: This register informs first error virtual address in WCH that out of range of virtual page 
size.The format is defined in table below. 


| Bit |31 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 21 20 19 18 17 16 
и шки 
=» 


ИЕ _________ ° | | | | 
В ВО СИ ЕЕ ESI SESS SOR ВИ 
ты (( MALQUEORRINSEMAWOH `  _ l 


MMU_OUT_OF_RANGE_VA_WCH 


везе | 7 1 ОС С ОС ОС И С ОС ОС С О ОС ОС ОС 


Field Name Type | Reset | Description 
Value 


оо ШЕ) ЕНЕ 
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MMU OUT. OF RANGE VA WCH | [20:0] ША First error VA in WCH, that out of range 
of VPN. 


8.9.2.104MMU_NOVALID_VA_RCH 


Description: This register informs first error virtual address in RCH that is in invalid virtual page. The 
format is defined in table below. 


0x0824 NOVALID VA ВСН Register Info (32’h0000_0000) NOVALID VA RCH 


| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 
| Name | Reserved NOVALID VA RCH 
END - 


Type 
Reset — _ — РАВЕН 
| P [1514] 12 | 12 11 | 0 | 9 | 8 | 7 | 6 | 5 |а|з|2|1| 0 


| Name | NOVALID. VA RCH 
Type R/O 


Field Name Type | Reset | Description 

Value 
ян 
NOVALID VA ВСН | [20:0] IRO |21180 First error VA in RCH, that is in invalid VPN. 


8.9.2.105ММ0 NOVALID VA МСН 


Description: This register informs first error virtual address іп WCH that is in invalid virtual page. The 
format is defined in table below. 


| Bit | 31 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 21 20 19 18 17 16 
Е  —— — 
= 


ТЗ В Е С Е ЕВ ЕЕ ЕИ ЕЗ И ЕЕ 


NOVALID_VA_WCH 


вазе |11 


Field Name Type | Reset | Description 
Value 
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И [um [mew ИИ 


NOVALID VA WCH | [20:0] ЕСЕ 2780 | First error VA in WCH, that is in invalid VPN. 


8.9.2.106MMU NOPASS VA ВСН 


Description: This register informs first error virtual address in RCH that is in unsecurity space. The format 
is defined in table below. 


0x082C NOPASS VA RCH Register Info (32'h0000 0000) NOPASS VA RCH 


| Bit | 31 | 30 | 29 | 28 | 27 | 26 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 
| Name | Reserved NOPASS VA RCH 
Говор 


Reset à BIREBENNN 
Жа И ЕЕС СЦ ВС ЕЕ ЦЕ СЕ 


NOPASS УА RCH 


[name 
вазе | DP PT Pl 


| о | о | го | о |о| о | о | о | с | о | •] 

== F pepe 
Value 

ПО јато [wm [еее — — 

[NoPAss УА нон |259) [по Џато |FisterorVA i ROH thatisinunsecuriy space | 


8.9.2.107MMU NOPASS VA WCH 


Description: This register informs first error virtual address іп WCH that is in unsecurity space. The format 
is defined in table below. 


0x0830 NOPASS VA WCH Register Info (32'h0000 0000) NOPASS VA WCH 


| Bit | 31 | 30 | 29 | 28 | 27 | 26 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 
| Name | Reserved NOPASS VA WCH 
EU — 


ES — S$ |: |: |: |: 
per БН НАСЕ ВЕ В ЕСЕ ЕЕС ЕСЕ 


NOPASS VA WCH 


[name 
а | ггг] 


СИСТИНА АСИСТ 
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аан во |mo]mee —  — ġOġOġģů 


NOPASS VA WCH | [20:0] |RO |21'һ0 | First error VA in WCH, that is in unsecurity space. 


8.9.2.108MMU MISS CNT 
Description: this register count MMU RCH miss rate.The format is defined in table below. 


Pex [sr [ав [27 [29 | [и [зз [2 [гт [и [19 [8 [ 7 [18| 
јат 


MISS_CNT_WCH 


ESE eee 
[Reset | о | о [io | о [ic |о | io | io | о ој а крој: 
t ПА ЕАС ПБ ПАПА ПАПА ПСИ 


MISS_CNT_RCH 


Ші 
а | гер 


Field Name Type | Reset | Description 

Value 
MISS_CNT_WCH | [31:16] |RO | 16һо | WCH miss rate counter. 
MISS_CNT_RCH [15:0] | RO |160 | RCH miss rate counter. 


8.9.2.109MMU_ARQOS_CFG 


Description: Control ARQOS register of GSP MMU read pgaetable from ddr.The format is defined in 
table below. 


0x0838 MMU ARQOS Register Info (32'h0000 0007) MMU_ARQOS_CFG 


Reserved 


Бейіт ex [Type [Reset [Desorption SSS 
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[foray јо peo]mee — 5 SOSOģġů 


MMU_READ_DDR_ARQOS | [3:0] RW | 4h7 The argos of the mmu read ddr,which should be biger 
than the argos of GSP module 


8.9.2.110MMU IP REV 
Description: This control word defines MMU IP revsion. 


Lex [sr Too [29 [зе [27 [25 [25 [з [з [22 [т [эв [зә [тв | 7 [ v6 ] 
те не 


Reserved 


== TIER -- 
Value 

[  [ess|mo [wm [Reseed SCS 

fini ip rev [ива [mo [wm | мире — _ 


8.9.2.111MMU MIN PPNO 
Description: THE MIN PPNO,which is the min ppn of the first pa address space,the precision is 1MB 


V0.3 Spreadtrum Communications, Inc., Confidential and Proprietary 2280 of 2330 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


КЕЗ SPREADTRUM | 5С9853ІЧА Device Specification 
ТЕН CO огул 


| ви | 31 | 30 28 
| Name | Reserved 


Field Name Type | Reset | Description 

Value 
—— — — [ess ао Гон 
MMU MIN PPNO  |[12:0] 130 | The min ppnO,the precision is 1MB 


8.9.2.112MMU PPN RANGEO 


Description:the max offset of ppnO,the ppn offset must be in this range,otherwise ,out of range interrupt 
will happen,the precision is 1MB 


ММО PPN RANGEO Register Info 
0x0844 (3270000 1FFF) MMU PPN RANGEO 
31 | 30 
Reserved 


Reserved MMU PPN RANGEO 


өте 
е ы S S 
Peco MM 0 O E E E E E E 


Field Name Type | Reset Description 

Value 
ae [эн 
MMU MIN PPNO | [12:0] 19h1FFF | the max offset of ррпо 


8.9.2.113MMU MIN PPN1 
Description: THE MIN PPN1,which is the min ppn of the second pa address space,the precision is 1MB 
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СН сре: ИИС ЕС 


| ви [31 | зо 28 
| Мате | Reserved 


тр н 
н а О С С И ОС ОС ccc 


Field Name Type | Reset | Description 

Value 
таг [e [es 
MMU. MIN. PPN1 [12:0] 13h0 | The min ррп1 ће precision is 1MB 


8.9.2.114MMU PPN RANGFE1 


Description:the max offset of ррп1 {Пе ppn offset must be in this range,otherwise ,out of range interrupt 
will happen,the precision is 1MB 


MMU PPN RANGE!1 Register Info 
0x084C (32'h0000 1FFF) MMU PPN RANGFE1 
Reserved 


Field Name Type | Reset Description 

Value 
— — — esso ws 
MMU MIN PPN1  |[12:0] 19h1FFF | the max offset of ррп1 
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8.9.2.115MMU PAOR VPN ADDR RD 


Description: This register informs first error virtual address in RCH that out of range of physical page 
size.The format is defined in table below. 


0x0850 MMU PAOR VPN ADDR RD Register Info MMU PAOR VPN disi. 
(32:Һ10000 0000) 
Reserved MMU PAOR VPN ADDR RD 


ЕСЕ ГА ЛЕ ЕЕ ЕЛЕЕ EG ECCO CS ECRIRE ЕСЕ 


ММИ PAOR VPN ADDR RD 


везе 1 


Field Name Type | Reset | Description 
Value 


рю ifo [Reserved __ | 


MMU_PAOR_VPN_ADDR_RD | [20:0] ке | 2180 | First error VA in RCH, that out of range of 
PPN. 


8.9.2.118MMU PAOR VPN ADDR WR 


Description: This register informs first error virtual address in WCH that out of range of physical page 
size.The format is defined in table below. 


0x0854 MMU PAOR VPN ADDR WhR Register Info MMU PAOR VPN _ E 
(32’h0000_ 0000) 
Reserved MMU PAOR VPN ADDR WR 


ша à — Ши 
mn таа ааа 
|-__-- --- т БЕС 


MMU_PAOR_VPN_ADDR_WR 


R/O 


Field Name Type | Reset | Description 
Value 
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ГЕЛ во [ww [memes —— — — 


MMU ЕЕ VPN_ADDR_WR 20 0) Be 21'h0 First error VA in WCH, that out of range of 


8.9.2.117MMU_PAOR_PPN_ADDR_RD 


Description: This register informs first error physical address in RCH that out of range of physical page 
size. The format is defined in table below. 


0x0858 MMU PAOR PPN ADDR RD Register Info MMU PAOR PPN AD 
(32:Һ10000 0000) DR RD 
31 | 30 
Reserved 


Value 


E 1310 | The first PA out of range RCH 


8.9.2.118MMU PAOR PPN ADDR WR 


Description: This register informs first error physical address in WCH that out of range of physical page 
size.The format is defined in table below. 


0x085C MMU_PAOR_PPN_ADDR_WR Register Info MMU_PAOR_PPN_AD 
(32'10000_0000) DR_WR 
31 | 30 
Reserved 


MMU_PAOR_PPN_ADDR_WR 


R/W 
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Field Name Type | Reset | Description 
Value 


рю [we 
[12:0] 13'h0 | The first PA out of range WCH 


8.9.2.119ММО REG AU MANAGE 


Description: The register control the authority of all mmu register,except ММО UPDATE,Which can be 
write. 


0x0860 ММУ REG AU MANAGE info (32'h0000 0000) ММО REG AU _ Pree 


Ге [а а [а [ая ая а [аа Я 
EJ ) — |] | l| | |. | 


Reserved 
(уе)... 
| Rest |Б | БН ВС ВЕ Бәй Ей ЕЕ ИС ПА ЕСЕ ОЖ И | e | 
| Bt |15|1а | 13 | 12 [чм | о | a | v віз јаз 2/1) о | 


тти_гед 


Reserved auth 


Type 


Field Name Type | Reset | Description 
Value 


[ me [шю [эю 
mmu_reg_auth R/W | 1’hO Control the authority of all mmu register,except 

MMU CLR register, Which can be write. 

О:ипѕегсиге АРВ can wr those regs 

1: unsercure APB cannot wr those regs 


8.9.3 Register Diagram Descriptions 
Register in diagram marked by red,will be fixed in GSP work,modify its value will be omitted. 
1. run mode configure 
- run mode =0 
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INPUT OUTPUT 
Тот 5саје E GSP 
> 
ТА | scale В | ' 
ЯЛЫ НЕ > blend Hæ 
12 > Г? blend 
L3 = Г 
lA я z-order | >| 
L5 “4 


run mod:0 scale2 en: (0/1) scalel en: (0/1) 
znum 10: (0-5) znum 11: (0-5) znum 12: (0-5) znum 13: (0-5) 
znum 14: (0-5) znum 15: (0-5) 


- run mode =1 


INPUT OUTPUT 
LO æ scale H5 GSP 
= 
а Ее j | 
12 > |=. 
ІЛІ--> z-order ЈЕ blend > scale > 2-огдег Г» blend к 
L4 > ма 
15 | => 


run_mod:1 1. znum 10:0 znum 11:(1-5) znum 12:(1-5) 
scale2 en:1 znum, 13:(1-5) znum 14:(1-5) znum 15:(1-5) 

2. znum 10:5 znum 11:(0-4) znum 12:(0-4) 
znum_13:(0~4) znum 14:(0-4) znum 15:(0-4) 


2. cmd en configure 


INPUT ,,0UIPUT .., 
= [ООО werk plane ||| 
Lo ||—= | ІҢ 
ў | work_area | | | 
....- ! ГІ 
— | E _ | 
L4 |||- i| E 2 Н 
= | LA | 
15 ||— al | 
cmd en :1 run, mod: (0/1) 
3. clipping configure 
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pitchx 
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a > 4 des_pitch > 
р Е des_start_x_L0/1 A 
clip_start_x_Lx — чна T—" 
озне а clip_size_x_Lx > des_start_y_L0/1 а des_scl_size_w0/1 > 
А = Е 
J 5 ||У 
i Т! 
5 E 
source image destination image Y 
Layerx (x:0/1/2/3/4/5) Layer0/1: scaling 
P des pitch > 
А 
des_start_x_Lx DS 
des зап lee clip_size_x_Lx > 
ај Е 
S Al 
2 || 
destination image у 
Layerx (x:0/1/2/3/4/5) osd clip 
(0 degree rotation) 
4. destination configure :scale1_en=1, scale2_en =1, run_mod=1 
Р des_pitch > < des_pitch > 
“уок are a xl work area yl A о arca x lwork area yl A 
Т Т 
work_area_sx2 work_area_sy2 A A 
des start х] Да 
des start x0 | des start yl i des start xO work. area dx2 
des start yO | | m = = des start yO = Ж. НЕ Е 
des_start_x2 | 8 = E 2 E 
les start y. E a я 
LO | | = | 10 ЕЙ НЕЕ 
| = | |3 2, || | о 
© a 5 
= 5 || 
work_area_w2 
des_scl_w2 
М М 
4 work_area_wl > + m work area wl > + 
input image output image 
Register Configure Process result 
5. destination configure:scale_en=1, scale2_en =1, run_mod=0 
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a des_pitch > a des_pitch > 
work. area xlwork area yl A “уок area x 1 work area yl A 
des start xl des start x1 
des start xO des start yl des start. х0 des start yl 
des start yO = = des_start_yO _ = = 
L1 ВИЕ! E = ЕВЕ 
LO 8 ја LO i У L1 28 | 
EB ч» < 5 ||| |* 
= des scl wl = 
des_scl_w2 
М у 
4 work area wl > + 4 n 1 > + 
input image output image 
Register Configure Process result 
6. destination configure: scale_en=0, scale2_en =0, run_mod=0 
- des pitch > Pp des pitch > 
work area xlwork area yl A work area xl1work area yl A 
< + = À 
des start xl des start x1 
des start х0 des start yl des start х0 des start yl 
des start yO = Е des start yO ©, = = Е 
Џ `5 all а! e © 
LO b ЈИ LO i © ІЛ | 
zl = = = ||? 
= clip size х0 % ~ = 
clip_size_x1 
М М 
< work_area_wl > у ч Шамак 1 > + 
input image output image 
Register Configure Process result 
8.9.4 Command queue 
8.9.5 Command queue configure order (linked command mode) 
order Register name note 
command head 
1 CMD QUEUE INFO 1.Command head information 
2.gsp mod reg 
CMD COEF1 ADDR Link to scale1 coef cache. 
CMD COEF2 ADDR Link to scale2 coef cache. 
4 NEXT CMD ADDR Next command address 
Destination param update(decide by command head) 
1 DES DAT CFG 
DES Y ADDR 
3 DES U ADDR 
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4 DES V ADDR 

5 DES PITCH 

6 BACK RGB 

7 DES SCL SIZE1 

8 DES SCL SIZE2 

9 WORK AREA SIZE1 

10 WORK AREA ХҮІ 

11 WORK AREA SIZE2 

12 WORK AREA SXY2 

13 WORK AREA DXY2 

14 NULL 

15 NULL 

16 NULL 
LayerO param update(decide by command head) 

1 LAYERO CFG 

2 LAYERO Y ADDR 

3 LAYERO U ADDR 

4 LAYERO V ADDR 

5 LAYERO PITCH 

6 LAYERO CLIP START 

7 LAYERO CLIP SIZE 

8 LAYERO DES START 

9 LAYERO PALLET RGB 

10 LAYERO CK 

11 Y2R Y PARAMO 

12 Y2R О PARAMO 

13 Y2R. V PARAMO 

14 NULL 

15 NULL 

16 NULL 
Гауегі param update(decide by command head) 

1 LAYER1 CFG 

2 LAYER1 Y ADDR 

3 LAYER1 U ADDR 

4 LAYER1 V ADDR 
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LAYER1_PITCH 


LAYER1_CLIP_START 


LAYER1_DES_START 


5 
6 
7 LAYER1_CLIP_SIZE 
8 
9 


LAYER1_PALLET_RGB 


10 LAYER1_CK 

11 Y2R_Y_PARAM1 

12 Y2R_U_PARAM1 

13 Y2R_V_PARAM1 

14 NULL 
15 NULL 
16 NULL 


Layer2 param team(decide by command head) 


1 LAYER2_CFG 


LAYER2_R_ADDR 


LAYER2_PITCH 


LAYER2_CLIP_START 


LAYER2_DES_START 


LAYER2_PALLET_RGB 


2 
3 
4 
5 LAYER2_CLIP_SIZE 
6 
7 
8 


LAYER2_CK 


Layer3 param team(decide by command head) 


1 LAYER3_CFG 


LAYER3_R_ADDR 


LAYER3 PITCH 


LAYER3 CLIP START 


LAYER3 DES START 


LAYER3 PALLET RGB 


2 
3 
4 
5 LAYERS CLIP SIZE 
6 
7 
8 


LAYER3 CK 


Layer4 param team(decide by command head) 


1 LAYER4_CFG 

2 LAYER4_R_ADDR 

3 LAYER4_PITCH 

4 LAYER4_CLIP_START 
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LAYER4_CLIP_SIZE 


LAYER4_PALLET_RGB 


5 
6 LAYER4_DES_START 
7 
8 


LAYER4_CK 


Layer5 param team(decide by command head) 


1 LAYER5 CFG 


LAYER5 В АРОН 


LAYER5_PITCH 


LAYER5_CLIP_START 


LAYER5_CLIP_SIZE 


LAYER5 DES START 


LAYER5 PALLET RGB 


соч |со уот Ro! Pp 


LAYER5_CK 


Scale1 address 


Scale1 coefficient update(decide by command head) 


1 HOR_COEF_1_12 
2 HOR_COEF_1_34 
3 HOR_COEF_1_56 
4 HOR_COEF_1_78 
5 НОВ COEF 2 12 
6 HOR COEF 2 34 
7 HOR COEF 2 56 
8 HOR COEF 2 78 
9 HOR COEF 3 12 
10 HOR COEF 3 34 
11 HOR COEF 3 56 
12 HOR COEF 3 78 
13 HOR COEF 4 12 
14 HOR COEF 4 34 
15 HOR COEF 4 56 
16 HOR COEF 4 78 
17 HOR COEF 5 12 
18 HOR COEF 5 34 
19 HOR COEF 5 56 
20 HOR COEF 5 78 
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21 HOR COEF 6 12 
22 HOR COEF 6 34 
23 HOR COEF 6 56 
24 HOR COEF 6 78 
25 HOR_COEF_7_12 
26 HOR_COEF_7_34 
27 HOR_COEF_7_56 
28 HOR_COEF_7_78 
29 НОВ СОЕЕ 8 12 
30 НОВ COEF 8 34 
31 НОВ COEF 8 56 
32 НОВ СОЕЕ 8 78 
33 НОВ СОЕЕ 9 12 
34 НОВ СОЕЕ 9 34 
35 HOR_COEF_9_56 
36 HOR_COEF_9_78 
37 HOR_COEF_10_12 
38 HOR_COEF_10_34 
39 HOR_COEF_10_56 
40 HOR_COEF_10_78 
41 HOR_COEF_11_12 
42 HOR_COEF_11_34 
43 HOR_COEF_11_56 
44 HOR_COEF_11_78 
45 HOR_COEF_12_12 
46 HOR COEF 12 34 
47 HOR COEF 12 56 
48 HOR COEF 12 78 
49 HOR COEF 13 12 
50 HOR COEF 13 34 
51 HOR COEF 13 56 
52 HOR COEF 13 78 
53 HOR COEF 14 12 
54 HOR COEF 14 34 
55 HOR COEF 14 56 
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56 HOR COEF 14 78 
57 HOR COEF 15 12 
58 HOR COEF 15 34 
59 HOR COEF 15 56 
60 HOR COEF 15 78 
61 HOR COEF 16 12 
62 HOR COEF 16 34 
63 HOR COEF 16 56 
64 HOR COEF 16 78 
65 VER COEF 1 12 
66 VER COEF 1 34 
67 VER COEF 1 56 
68 VER COEF 1 78 
69 VER COEF 2 12 
70 VER COEF 2 34 
71 VER COEF 2 56 
72 VER COEF 2 78 
73 VER COEF 3 12 
74 VER COEF 3 34 
75 VER COEF 3 56 
76 VER COEF 3 78 
77 VER COEF 4 12 
78 VER COEF 4 34 
79 VER COEF 4 56 
80 VER COEF 4 78 
81 VER COEF 5 12 
82 VER COEF 5 34 
83 VER. COEF 5 56 
84 VER COEF 5 78 
85 VER COEF 6 12 
86 VER COEF 6 34 
87 VER COEF 6 56 
88 VER COEF 6 78 
89 VER COEF 7 12 
90 VER COEF 7 34 
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91 VER_COEF_7_56 
92 VER_COEF_7_78 
93 VER_COEF_8 12 
94 VER COEF 8 34 
95 VER COEF 8 56 
96 VER COEF 8 78 
97 VER СОЕЕ 9 12 
98 VER COEF 9 34 
99 VER COEF 9 56 
100 VER COEF 9 78 
101 VER COEF 10 12 
102 VER COEF 10 34 
103 VER COEF 10 56 
104 VER COEF 10 78 
105 VER COEF 11 12 
106 VER COEF 11 34 
107 VER COEF 11 56 
108 VER COEF 11 78 
109 VER COEF 12 12 
110 VER COEF 12 34 
111 VER COEF 12 56 
112 VER COEF 12 78 
113 VER COEF 13 12 
114 VER COEF 13 34 
115 VER COEF 13 56 
116 VER COEF 13 78 
117 VER, COEF 14 12 
118 VER COEF 14 34 
119 VER COEF 14 56 
120 VER COEF 14 78 
121 VER COEF 15 12 
122 VER COEF 15 34 
123 VER COEF 15 56 
124 VER COEF 15 78 
125 VER COEF 16 12 
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126 VER COEF 16 34 
127 VER COEF 16 56 
128 VER COEF 16 78 
Scale2 address 
Scale2 coefficient update(decide by command head) 

1 HOR COEF 1 12 
2 HOR COEF 1 34 
3 HOR COEF 1 56 
4 HOR COEF 1 78 
5 HOR COEF 2 12 
6 HOR COEF 2 34 
7 HOR COEF 2 56 
8 HOR COEF 2 78 
9 HOR COEF 3 12 
10 HOR COEF 3 34 
11 HOR COEF 3 56 
12 HOR COEF 3 78 
13 HOR COEF 4 12 
14 HOR COEF 4 34 
15 HOR COEF 4 56 
16 HOR COEF 4 78 
17 HOR COEF 5 12 
18 HOR COEF 5 34 
19 HOR COEF 5 56 
20 HOR COEF 5 78 
21 HOR COEF 6 12 
22 HOR COEF 6 34 
23 HOR COEF 6 56 
24 HOR COEF 6 78 
25 HOR COEF 7 12 
26 HOR COEF 7 34 
27 HOR COEF 7 56 
28 HOR COEF 7 78 
29 HOR COEF 8 12 
30 HOR COEF 8 34 
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31 НОВ COEF 8 56 
32 НОВ СОЕЕ 8 78 
33 НОВ СОЕЕ 9 12 
34 НОВ СОЕЕ 9 34 
35 HOR_COEF_9_56 
36 HOR_COEF_9_78 
37 HOR_COEF_10_12 
38 HOR_COEF_10_34 
39 HOR_COEF_10_56 
40 HOR_COEF_10_78 
41 HOR_COEF_11_12 
42 HOR_COEF_11_34 
43 HOR_COEF_11_56 
44 HOR_COEF_11_78 
45 HOR_COEF_12_12 
46 HOR_COEF_12_34 
47 HOR_COEF_12_56 
48 HOR_COEF_12_78 
49 HOR_COEF_13_12 
50 НОВ СОЕЕ 13 34 
51 НОВ СОЕЕ 13 56 
52 НОВ COEF 13 78 
53 НОВ СОЕЕ 14 12 
54 НОВ СОЕЕ 14 34 
55 HOR COEF 14 56 
56 HOR COEF 14 78 
57 HOR COEF 15 12 
58 HOR COEF 15 34 
59 HOR COEF 15 56 
60 HOR COEF 15 78 
61 HOR COEF 16 12 
62 HOR COEF 16 34 
63 HOR COEF 16 56 
64 HOR COEF 16 78 
65 VER COEF 1 12 
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66 VER_COEF_1_34 
67 VER_COEF_1_56 
68 VER_COEF_1_78 
69 VER COEF 2 12 
70 VER COEF 2 34 
71 VER COEF 2 56 
72 VER COEF 2 78 
73 VER, COEF 3 12 
74 VER COEF 3 34 
75 VER COEF 3 56 
76 VER COEF 3 78 
77 VER_COEF_4 12 
78 VER_COEF_4 34 
79 VER_COEF_4 56 
80 VER_COEF_4 78 
81 VER_COEF_5 12 
82 VER_COEF_5 34 
83 VER_COEF_5_56 
84 VER COEF 5 78 
85 VER COEF 6 12 
86 VER COEF 6 34 
87 VER COEF 6 56 
88 VER COEF 6 78 
89 VER COEF 7 12 
90 VER COEF 7 34 
91 VER COEF 7 56 
92 VER, COEF 7 78 
93 VER. COEF 8 12 
94 VER COEF 8 34 
95 VER COEF 8 56 
96 VER COEF 8 78 
97 VER, COEF 9 12 
98 VER COEF 9 34 
99 VER COEF 9 56 
100 VER COEF 9 78 
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101 VER_COEF_10_12 
102 VER_COEF_10_34 
103 VER_COEF_10_56 
104 VER_COEF_10_78 
105 VER_COEF_11_12 
106 VER_COEF_11_34 
107 VER_COEF_11_56 
108 VER_COEF_11_78 
109 VER_COEF_12_12 
110 VER_COEF_12_34 
111 VER_COEF_12_56 
112 VER_COEF_12_78 
113 VER_COEF_13_12 
114 VER_COEF_13_34 
115 VER_COEF_13_56 
116 VER_COEF_13_78 
117 VER COEF 14 12 
118 VER COEF 14 34 
119 VER COEF 14 56 
120 VER COEF 14 78 
121 VER COEF 15 12 
122 VER COEF 15 34 
123 VER COEF 15 56 
124 VER COEF 15 78 
125 VER COEF 16 12 
126 VER COEF 16 34 
127 VER. COEF 16 56 
128 VER. COEF 16 78 


Note : layers update order is fixed,commond length is fix. 


8.9.6 Command head 


Description: This header defines command mode and layer update information in current command .The 
format is defined in table below. 
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Command Header 


ARQOSH ARQOSL AWQOS 


Co | о | 6 | о | о ERE | еј о | о | о МА 


СТИ СТИ ГТ 
[mes ООО 


РМАВСВ_ЕМ Whether convert ARGB888 to PMARGB888 ог 
reserve original mode. 1: enable; 0 : disable. 
SCALE2_EN Layer1 Scaling enable control 


[2] 
0 - disable; 1 - enable; 
SCALE1_EN [1] LayerO Scaling enable control 
0 - disable; 1 - enable; 
RUN MOD ui GSP run mode: 


0- LO/L1 scaling before blending; 
1- OSD blending before scaling. 
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8.9.7 Register reference guide 
1. Layerx source address / output destination address suggest that configure to be 64 byte align . 


2. Layerx pitch / output des_pitch suggest that configure to be 64byte align. 
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3. offset between head and data suggest that configure to be 64byte align in output арс mode. 
Note : 64byte align will reduce mask write frequence in LpDDDR4 mode, and reduce gsp bandwith and 


running time. 


8.10 AXI burst property 
- AXI RCH/WCH : 
Burst length: 1-16. 
Start address align: 16byte align. 
Outstanding capability: 16 
Input output/buffer size: 


RA1SH 288x128 BE | input | Layer2-5 input cache 


ram 


RA1SH 432x128 BE | input | (| ауегО-1 input cache 


ram 


RF1SH 256X128 BE | output | Output ram size 


ID number: 


ID 


Requestor 


4'b0000 


GSP layer data read.( UV/U/V/Y/RGB) 


4'b0001 


GSP layer1 data read.( UV/U/V/Y/RGB) 


4'b0010 


GSP layer2 data read.(RGB) 


4'b0011 


GSP layer3 data read.(RGB 


4'b0100 


4'b0101 


( 
( 
( 
(RGB) 
GSP layer4 data read.(RGB) 
GSP Іауег5 data read.(RGB) 


4'b0110 


NA 


4'b0111 


NA 


4'b1000 


NA 


4'b1001 


NA 


4'b1010 


NA 


4'b1011 


NA 


4'b1100 


NA 


4'b1101 


NA 


4'b1110 


NA 


4'b1111 


GSP command read. 


Out of order access: allow. 
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8.11 MMU Introduction 


8.11.1 Overview 
MMU_GSP (Memory Manage Unit for GSP) is designed to facilitate memory usage for the application 


programs. 


MMU GSP translates virtual addresses issued by hardware accelerator modules (GSP) to physical 
addresses. It maps contiguous virtual memory pages to scattered physical ones and support secure 


protection. Generally, it is located between those modules and DDR controller. 


MMU_GSP works under Block mode. 


8.11.2 Features 
e опе level ram cache 
e Error interrupts 
e RTL configurable pagetable entry: 4~16bit 
e АХ! 3/4 interface with QoS & User signals 
e 32 bit APB programming interface 
e RTL configurable page size: 4КВ ~ 64KB 
e RTL configurable the entry number in each cache line of RAM 
е RTL configurable AXI address bitwidth: 32-44 bits 
e RTL configurable AXI data bitwidth: 64bit/128 bits(gsp № 128bit) 
e RTL configurable AXI ID bitwidth: 1-8 bits 
e RTL configurable AXI USERID bitwidth: 1-8 bits 
e SW configurable address range 
e опе optional protection bit for read/write 
e three cycle delay for hitting of one level pagetable 
e Performance monitor for a single channel 
e debug interface(axi; FSM state; СНМ state;) 


8.11.3 Signal PORT Description 


Table-8-5 Interface description 


ШАП 
аты [с | т ү LL 
ПБ СИ | 


Уа АУЛА AXI ID WIDTH Width is can be 
- configure,default value:4 


AXI LEN WIDTH Width is can be configure 
va awlen 
, default value:4 
| ‘заме | 1 | AXI SIZE. WIDTH Width is can be configure 
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va awaddr АХ! ADDR WIDTH Width is can be configure, 
а ама default value:32 


default value:3 


va_awburst 
va_awlock 

va_awcache 
va_awprot 
va awqos 


AXI USER. WIDTH Width is can be configure 
default value:4 


va awuser 


va awvalid 


va awready 


ИР" AXI ID WIDTH Width is can be 
a-a configure,default value:4 
гайд AXI ADDR WIDTH Width is can be configure, 
va_ara default value:32 
AXI_LEN_WIDTH Width is can be configure 
va_arlen 
default value:4 
| AXI SIZE WIDTH Width is can be configure 
va arsize 
Е , default value:3 


va_arburst 


, 
, 


2 

2 

4 

3 

4 
~ eiu E" 
ее 

2 

2 

4 

3 

4 


МЖ 127 1 
AXI USER WIDTH Width is can be configure 


default value:4 


1 
va arready 1 
2 


va aruser 


va rid AXI ID WIDTH Width is can be configure 
va rdata AXI DATA WIDTH Width is can be configure 


va rresp 


va rlast 1 


TUM AXI USER WIDTH Width is can be configure 
е default value:4 
[ m | 9o | 1 | LL 
“ашу ЕН ШЕН RN 


wid AXI ID WIDTH Width is can be 
ра а configure,default value:4 
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pa_awaddr 


АХ! ADDR WIDTH Width is can be configure, 
default value:32 

AXI LEN WIDTH Width is can be configure 
, default value:4 


pa awlen 


pa awsize AXI SIZE WIDTH 


pa awburst 
pa awprot 
pa awqos 


pa awvalid 


pa awready 


pa arid AXI ID WIDTH Width is can be configure 


O0 
МЕСИН 
БЕСІН 
БЕЛИН 
ЕСЕН 
pa_araddr о | AXLADDRWIDTH | Width is can be configure 
pa_arlen | ој 
pa_arsize EGER 
pa arburst ERN M 
pa arprot | бе“ | 
pa_arqos Ко | 
pa_arvalid | е. | 
pa_arready mu] 
РІ 

E 

ERE ИШИ 

NNNM 

ЕНЕН 

акои 

ШЕН 


pa rid AXI ID WIDTH Width is can be configure 


pa rdata Width is can be configure 
pa rresp 
pa rlast 
pa rvalid 


pa rready 


ram clk mmu gsp w 
r buf 


ram wen 
mmu gsp wr buf 


ram cen 
mmu gsp wr buf 


ram ада _ 


calculate 
mmu gsp wr buf 


ram rdata | b 


2 
3 
4 
1 
1 
3 
2 
3 
4 
1 
1 
2 
1 
1 
1 
1 
1 
1 
АХ! ADDR WIDTH- calculate 
mmu_gsp_wr_buf MMU_PAGE_SIZE_WIDTH +2 


AXI ADDR WIDTH- Calculate 
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ram_wdata_ 


тт рағы [ Г WMO PAGE SIZE WITS 


ram_clk_ 1 
mmu gsp rd buf 

ram wen 1 
mmu gsp rd buf 


ram cen 1 
mmu gsp rd buf 

ram ада _ calculate 
mmu gsp rd buf 

ram rdata | AXI ADDR WIDTH- calculate 
mmu gsp rd buf MMU PAGE SIZE WIDTH +2 

ram wdata | AXI ADDR WIDTH- calculate 
mmu gsp rd buf MMU PAGE SIZE WIDTH +2 


8.11.4 Function Description 


8.11.4.1 Module Configuration 
Table-8-6 Module Configuration Parameters 


Name Allowed Values Description 
MMU PROJECT MUX [0, 1] 0: SC9853l-IA; 1: is SharkL2 
AXI address width,SharkL2 is 32bit, 
AXI ADDR WIDTH [32,44] SC9853l-IA is 33bit 
AXI DATA WIDTH 64. 128 AXI data width, 128bit 
AXI ID. WIDTH 1-8 Default value: 4, depend on the ID width of 
master 
АХ! USER. WIDTH 1-8 Default value: 4;SharkL2 is 4bit, 5С98531- 
ЈА is 7bit 
AXI LEN WIDTH 1-8 Default value: 4 
AXI SIZE WIDTH 3 default value:3 
Page size 
12 - 4KB(default) 
13 - 8KB 
MMU_PAGE_SIZE_WIDTH [12:16] 38 
14 - 16KB 
15 - 32KB 
16 - 64KB 
MMU YUV CH NUM В [0,64] The number of read channel 
MMU RGB CH NUM R [0,64] The number of read channel 
MMU YUV CH NUM М [0,64] The number of write channel 


8.11.4.2 Channel analysis 
The below table show the channel numbers of GSP MMU in SC9853LIA project (SharkL2 only include 
two layers:layerO and layer2),each layer in GSP works under Block mode.read channels include six layers:two 


yuv layers and four RGBa layers;and write channels include one layer. 
Table-8-7 GSP. MMU transmit layer analysis 
R/ | Acce | block RAM ( 


Page num USER ID 
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ss heigh bit) сто) 
type |1 
Layer | (Y) block | 72 64 64*23 00 00000 1920x72B-135KB-33. 
0 75 page 
RGB block | 72 256 256*23 | 00_00000/10_00000/11 | 1920x72x4B=540KB= 
a . 00000 135page 
Layer 0 (U) block | 72 64 64*23 00 00001 1920x72B-135KB-33. 
75 page 
Layer 0 (V) block | 72 64 64*23 00 00010 1920х72В-135КВ-33 
75 раде 
Layer | (Y) block | 72 64 64*23 00_00100 1920x72B=1 35KB=33. 
1 75 page 
RGBa block | 72 256 256*23 | 00 00100/10 00100/11 | 1920x72x4B=540KB= 
_ 00100 135 раде 
Layer 1 (0) block | 72 64 64*23 00_00101 1920x72B=1 35KB=33. 
75 page 
Layer 1 (V) block | 72 64 64*23 00_00110 1920x72B=1 35KB=33 
75 page 
Layer 2 block | 72 256 256*23 | 00 01000/10 01000/11 | 1920x72x4B=540KB= 
(RGBa) . 01000 135page 
Layer 3 block | 72 256 256*23 | 00 01100/10 01100/11 | 1920x72x4B=540KB= 
(RGBa) _01100 135раде 
Layer 4 block | 72 256 256*23 | 00_10000/10_10000/11 | 1920x72x4B=540KB= 
(RGBa) . 10000 135page 
Layer 5 block | 72 256 256*23 | 00 10100/10 10100/11 | 1920x72x4B=540KB= 
(RGBa) . 10100 135page 
Total 1536 1536*2 
3 
Outpu | (Y) block | 32 32 32*23 00_00000 1920х32В=60КВ=15р 
| age 
(RGB block | 32 128 128*23 | 00 00000/10 00000/11 | 1920x128B=240KB=6 
a) . 00000 Opage 
Output (U) block | 32 32 32*23 00_00001 1920х32В=60КВ=15р 
аде 
Output (V) block | 32 32 32*23 00_00010 1920х32В=60КВ=15р 
аде 
Total 128 128*23 


Due to each layer in GSP works under Block mode, and the gsp in SharkL2/SC9853I-IA requre the max 


pixel point number is 1920 in one block line; so the data size is 1920Byte/1920*4Byte(YUV: a 4KB pagetable 


almost cover two line pixel point; RGB: one line pixel point almost map two 4KB pagetable) 


1920Byte/1920*4Byte 


V0.3 


> 


block0O 


Боск] 


block2 


block n 
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Figure 8-9 GSP data transport feature 
All read/write channels share a TLB ram. Each channel occupies an independent segment in ram with a 
base address. 


Сћаппе10 ram base addr > 


Channel 0 


Channell ram base addr space 
Channel 1 


Channel2 ram base addry | space 
Channel 2 
space 


Channel n 
space 


Channeln ram base addr 


Figure 8-10 the TLB pagetable construction of RAM 
LayerO-1:each cache line have 16 pages, and total include 16 cache lines; 


Layer2-5: each cache line have 32 pages, and total include 8 cache lines; 


Output: each cache line have 8 pages, and total include 16 cache lines; 


Rtl logic 


control RAM 


Cache Lined | Tag геё0 | > Page 1 


Page 2 
Cache block 


Cache Linel | Tag regl | > Page 1 


Cache block 


Cache Line2 | Tag reg2 | > Page 1 


Cache block 


Cache Line6 | Tag reg3 1 > Page 1 


Cache block 


Page n 


Figure 8-11 the TLB pagetable construction of cache line 
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Calculate the width of Tag: due to the max access address space is 256MB in GSP, so the address only 
have the low 28 bit change : 

Гауег0-1, each cache line have 16 pages, the width of tag =28-12-4=12bits; 

Layer2-5, each cache line have 32 pages, the width of tag =28-12-5=1 Ibits; 


output layer, each cache line have 8 pages, the width of tag =28-12-3=13bits. 


8.11.4.3 ММО GSP block diagram 

The Diagram below describes the architecture of mmu_gsp. When AxADDR is received by MMU, the 
decode module will judge whether it is out of range, if not, a default PA will be sent and an interrupt will 
generated. 

A tlb buffer stored some pagetable entries. If VA hit the entries in TLB buffer, MMU read the TLB RAM, 
the PPN and VA offset combined output PA. If not, MMU will fetch the pagetable entries in DDR by AXI bus 


and fill then into TLB RAM. A fifo is generated for ead channel to improve the efficiency of translation. 


Channel w0 AW 
Translation Unit 
ran ------> üecode ——> 
Match 
And Channel w1 
Translate 
AW PA 
Match 
And 
Translate 
м (221 
E ші 
= 
хи ЧЕ 
< < со 
> = Channel r0 AR : 
AR Translation Unit 
= Channel г1 
= 
AR РА/РЕ = 
= Channel 
annel rn 
Б Тг. 
са 
m 
= 
ЕЗ Тг Match 
= default Dd 
addr Ss Translate 
* 
` 
* 
AR VA > decode > 


Figure 8-12 MMU_GSP Block Diagram 
8.11.5 The decode function 


Decode function: the decode module judge the axi axaddr userid match with which one channel, and 
judge whether it is out of range, if not, a default PA will be sent and an interrupt will generated. When the addr is 


within the address space that the software configed, then the we can translates the va address. 
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AxUSER 


AxADDR 


KxADDR-base addr 
Oft addr 
? 


ОҒЫ адаг 
== b0 
? 


Figure 8-13 decode function Block Diagram 


8.11.6 The TLB match function 


The Diagram below describes the architecture of tlb match, each cache line has a tag flag, when GSP send 
the address to MMU, the cache line is empty, that no one pagetable in the ram memory. Then the address will 
miss with the pagetable, when it miss , the module would start the axi read channel, which will read the 


pagetable from the DDR. If the address is hit with the pagetable in the ram, then start the read ram operate, then 


translate the va to pa. 


VA 


pa default addr| 


V0.3 


сһап0 line oft rd addr 
сһап0 ram oft rd addr 
сһап0 hit en 

сһап0 miss еп 


сһап0 ram oft wr addr 


chanl ram oft rd addr 
(олан сапа аа ан ы 
chanl hit en 


chanl prefetch en > 


chanl ram oft wr addr 


chanl line oft rd addr 


chann ram oft rd addr 
chann hit en 

chann miss en 

chann prefetch en 
chann ram oft wr addr 


chann line oft rd addr 


MEUS 


Eu сһаппе!0 еп 
мю |p 
А 


channel1_en 
[|ы w =» 
БЕ. 


сһаппеіп еп 
-ы А) ------>» 


AND 


match_tlb_access en 


default address 


line_oft_rd_addr 


ram_oft_rd_addr 


ram base addr ram read addr > 


ram_addr 


hit_en 


ram_wen 


MUX 


ram_cen 
" » 
EE БЕЧ 


ram base addr ram write base addr 


ram wdata 
d el в 
RAM 
ram oft wr addr MTX ram rdata 
6Ф — — — 


С 


VA[MPU_PAGE_SIZE_WIDTH-1:0] 


pa_default_addr 


Ж Җ&ЖҮЕЙ ЇЧ 
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chan_en chan_en 


chann0O_ram_base_addr сһапп0 гат мг даа пит 


а channl ram wr data num 
скапо! ram base addr ram base addr толы е = ram_wr_data_num 


| 
channn_ram_base_addr | 
channn ram wr data num 


Figure 8-14 the match and translate Block Diagram 

The pagetable address when miss: ((VA[MMU AXI ADDR WIDTH- 
1:MMU TLB SIZE WIDTH«-«MMU PAGE SIZE WIDTH]- 

VA BASE ADDR[MMU AXI ADDR WIDTH-1: 


ММУ TLB SIZE WIDTH«MMU PAGE SIZE WIDTH]-1), (ММУ TLB SIZE WIDTH(1'b0]]): 


The pagetable address when preftech: ((VA[MMU AXI ADDR  WIDTH- 
1:MMU TLB SIZE WIDTH«-MMU PAGE SIZE WIDTH]- 
VA BASE ADDR[MMU AXI ADDR WIDTH-1: 


ММО TLB SIZE WIDTH-«MMU PAGE SIZE WIDTH]. (MMU TLB SIZE WIDTH([(1'b0]); 
Each page stores a pagetable entry, including PPN, a protection bit and an invalid indicator bit. In DDR, 
every pagetable occupies 4 bytes. To reduce RAM size, invalid reserved bits are discarded. Only n bit PPN, 


protect bit and valid bit are stored in TLB RAM. М is PPN width, which is 20 for SharkL2, 21 for 5С9853 ТА. 


ntl n п-170 
RD/WR 
INVLD s PPN 
PROT 
n:ppn width A:format of pagetable in TLB RAM 
31 30 29 28`п п-170 
RD_ WR_ 
INVLD PROT | PROT RESEVERD PPN 
n:ppn width B:format of pagetable in DDR 


Figure 8-15 pagetable entry structure of TLB RAM and DDR 
Invid: O. valid; 1: invalid; 


RD PROT: 1: security; 0: public 


WR PROT: 1: security; 0: public 
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security public 


АХРКОТ [1] 0 0 1 1 
Security 0 1 1 0 
Yes Yes No Yes 


Figure 8-16 AxPROT and security information compare Block Diagram 

MMU provide a mechanism to prevent unsecure AXI address to access secure physical address. AXI 
protect bit 1 indicates the security information, 1 indicates unsecure, 0 indicates secure. The security bit of 
pagetable entry indicates whether it is a secure PPN, 1 indicates secure, 0 indicates unsecure. If a unsecure AXI 
address needs to access a secure physical address, which means АХРКОТ[1] is 1 and security bit is 1, MMU will 


generate a unsecure access interrupt. 


8.11.7 The cache line replace and prefetch function 


When the pagetable is miss or preftch the pagetable,we should start the axi read channel, the fetch tlb 


function Block Diagram is below. 


spu axi ms arid 


Miss or prefetch зри axi sl araddr 


spu axi sl arlen 


spu axi ms axaddr |ң spu axi sl arsize 


spu axi sl arburst 


MUX 


spu axi sl arlock 


RD channel ADDR 


spu axi sl arcache 
i t 
spu axi ms arpor 


spu axi sl arprot 
|___-- _- = => 
WR channel ADDR 


spu axi sl arqos 
Ess = > 
spu_axi_sl_aruser 
= > 


spu_axi_sl_arvalid 


Miss or prefetch spu axi sl arready 
вы 


spu axi sl rid 


spu axi ms arport «— ——] ѕри axi sl rdata 


ХПА «= 


spu_axi_sl_rresp 


WR/RD channel ТІВ «4— —34 


spu axi sl rlast 
spu axi sl ruser 


spu axi sl rvalid 


spu axi sl rready 


Figure 8-17 the fetch tlb function Block Diagram 
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ram_read_addr 
hit_en 


ram_rd_data_en 
ram rd data 
ram wr data ready 


ram wr data en 


wr data 
wr data cnt 


ram wr cache done 


ram wr data done 


8.11.8 Interrupt 


Read state 


wr data done 


prefetch en 


miss en/ 
prefetch en 


Write state 


ram wr data en 
ram wr data 
ram write addr 


!ram wr data done 


ram wr data ready 


ram wr cache done 


у ОУ ӨЛУ 62 


iram wr cache tlb num 


ram wr data num 


MMU provides 8 interrupts to indicate MMU working abnormally. For both read channel and write 


channel, there are 4 interrupts. MMU configure the valid vpn range by APB registers, if vpn from AXI is not in 


configuration, interrupt va, out, of range will be set. So is PPN and ра ош of range. 
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P de. 


AxADD>ADDR MAX > 
ee | 
У 
oR э oR [Г > уа out of range 
А 
AxADD<ADDR_MIN 
2 
= == TLB HIT »| AND » invalid access 
AxADDR | 
Ка | 


ppn invalid? 


0——» AND =  unsecure access 


—о 
access secure? 


translation on pa out_of range 


~ 


Figure 8-18 Interrupts generation 
The pagetable entry has valid indicator and protection bit. The MSB of pagetable entry indicates the 
validation, which O means valid, 1 means invalid. If a VA maps to a entry of which MSB is 1, interrupt 


invalid_access will be set. 


8.11.9 Control Registers 


8.11.9.1 Memory Map 
Base address: 0x00008000 


omana [ъз је 
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0x0050 MMU_PAOR_VPN_ADDR MMU_PAOR_VPN_ADDR_RD 
RD 

0x0054 MMU_PAOR_VPN_ADDR MMU_PAOR_VPN_ADDR_WR 
WR 

0x0058 MMU_PAOR_PPN_ADDR MMU_PAOR_PPN_ADDR_RD 
RD 

0x005C MMU_PAOR_PPN_ADDR MMU_PAOR_PPN_ADDR_WR 
WR 


0x0060 MMU REG AU MANAGE mmu register authority manage 
0x0064 MMU WORK MODE MMU WORK MODE 


8.11.10 ММО INT 
0x00000000 Interrupt(0x00000000) MMU INT 


_clr clr clr clr clr 
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Interrupt 


Field Name Type | Set/Cle | Reset Description 
ar Value 
[31] | pe ou masked version of its raw counter-part 
sk 
[30] i a a masked version of its raw counter-part 


ee | vaor wr m таги санки ст оса masked version of its raw counter-part 
mmu_vaor_rd_ms (ала аа NUES masked version of its raw counter-part 


mmu_paor_wr_clr | [23] on receiving interrupt, SW clears 
interrupt by writing 1 to corresponding 
clear bit 


mmu_paor_rd_clr | [22] on receiving interrupt, SW clears 
interrupt by writing 1 to corresponding 
clear bit 


mmu uns wr clr | [21] WC on receiving interrupt, SW clears 
interrupt by writing 1 to corresponding 
clear bit 


mmu uns rd сіг [20] WC on receiving interrupt, SW clears 
interrupt by writing 1 to corresponding 
clear bit 

mmu inv wr clr [19] WC on receiving interrupt, SW clears 
interrupt by writing 1 to corresponding 
clear bit 

mmu inv rd clr [18] WC on receiving interrupt, SW clears 
interrupt by writing 1 to corresponding 
clear bit 


mmu vaor wr clr | [17] WC on receiving interrupt, SW clears 
interrupt by writing 1 to corresponding 
clear bit 


mmu vaor rd clr WC on receiving interrupt, SW clears 
interrupt by writing 1 to corresponding 
clear bit 


mmu paor wr еп | [15] RW NA enable bit for pa out of range r 
interrupt source 

mmu раог rd en | [14] RW NA enable bit for pa out of range w 
interrupt source 

mmu uns wr en | [13] RW NA enable bit for unsecure r interrupt 
source 

mmu_uns_rd_en [12] RW NA enable bit for unsecure_w interrupt 
source 
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[11] Rw [м јо | enable bit for invalid r interrupt source 
[10] АМ м јо | enable bit for invalid w interrupt source 


mmu vaor wr en RW NA enable bit for out of range r interrupt 
source 

mmu vaor rd en RW NA enable bit for out of range w interrupt 
source 


mmu. paor wr ra | [7] NA write virtual address matches no 

Ww channel, ММО OFR ADDHR “В 
records the address 

mmu paor rd ra NA read virtual address matches no 

Ww channel, MMU OFR ADDR * W 
records the address 

mmu uns wr raw | [5] NA unsecure 
read, MMU UNSECURE * W records 
the address 


mmu uns rd raw | [4] NA unsecure 
write, ММУ UNSECURE * R records 
the address 

mmu inv wr raw | [3] NA unsecure read, ММО INVALID * үү 
records the address 

mmu inv rd raw | [2] NA unsecure writeMMU INVALID * В 
records the address 


mmu vaor wr ra | [1] NA write virtual address matches no 
М channel, MMU_OFR_ADDR_* W 
mmu_vaor_rd_ra NA read virtual address matches no 
М channel, MMU_OFR_ADDR_* В 


8.11.11 MMU_CFG 


Configuration(0x00000012) 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


Reserved 
ка Ос 
Rest | о | о | о Јо | о | о | о | о | о|о| о | | о|ојојо. 
ВЕСТ EIS KH ПЕ А СЗ ER Е ВЕС CO. 


- И 


је pep pe] [9 [| 
ШІ ЧЕ ЕК из 


Configuration 
Field Name | Bit | Туре | Set/Cle | Reset | Description 
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ПЕНИ ив 
ке” јан qp po 


ез С pe ја СИИ 


mmu_vaor_bypas r , vaor 

s_en happened,the system will bypass this 
command, not record the addr and 
generate 
interrupt.mmu_vaor_bypass_en==0, 
vaor happened,the system will send a 
default addr, record the addr and 
generate interrupt. 


a — [m eoe Tw —9 | | 
ГЕ је јо ја р — | | 


mmu cg еп [1] RW NA 0х1 тти hardware clock gate enable 
1: clock can be disable by hardware 
0:clock cannot be disable by hardwave 
mmu_en RW NA enable mmu.when it is disable, the 
mmu is bypass mode 


8.11.12 MMU_update 
0x00000008 Update(0x00000000) MMU_update 


ШШК | | Rs ЕН ү 


Reserved 
De | во 
[Reset | о | о | о | о | о | о | о | о | о | о | о | о|о | ој о | о] 
ви |1) та | 13 | 12 [аи ло | о | г | 7 | е | ва [з 2 | 1 [0] 
| Name | от 


Reserved mmu clr 


Field Name Type | Set/Cle | Reset Description 
ar Value 


pes С И С 


mmu_clr —— the pagetable is 
updated, the tlb should be clr;the 
bit[5:0] is clr the read channel tlb 
buf;the bit[6] clear the write channel tlb 
jpg. mmu:when the pagetable is 
updated, the tlb should be clr;the 
bit[2:0] is clr the read channel tlb 
buf;the bit[3] clear the write channel 
tlo,the bit[6:4] is reserved 
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8.11.13 MMU_FIRST_VPN 


ШІНЕЛЕЛЕЛЕЛЕДЕЛЕЛЕЛЕЛЕЛЕЕЕЛЕЛЕЛЕЛЕ 
СТИ ЗН 


Reserved mmu_first_vpn 


mmu first vpn 


Peel DP PPP PP) PPP), 


| e | [14 |з | 12 | п | по о [в | у | е | 5 | 4 | за |!| 0 


mmu first vpn 


Field Name Type | Set/Cle | Reset Description 
ar Value 


желез ЕЕ јао [а СИ 
тет ЕЕ CC Ст 


8.11.14 MMU_PT_RANGE 


C o p [s Do T [55 [25 [2 T5 [5 [7 | D [е ЕЕ 


mmu rang 
e vpn 


Reserved 


ал си 
Peset Д.Е 
| e | 15 | 14 |з | 12 | п | по | о | е | у | е | 5 | 4 | за |!| о 


mmu_range_vpn 


Т 
ЕСТЕ 


page table range 


Field Name Type е Reset Description 
Value 


se СС Си СИ 


mmu_range_vpn [17: 0] Oxffff — NN offset range of vpn. The vpn offset 
must be in this range, otherwise, out of 
range interrupt will happen 


8.11.15 MMU FST PPN 


0x00000014 mmu first ppn(0x00000000) MMU FST PPN 
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Св ЕБВ EEE [зе [т [ [з [зв [т [в 
Ey -_ еко | 
OSS 


| e | [14 |з | 12 | п | по | о [е | у | е | 5 | 4 | за |1 [о 


mmu_first_ppn 


м 
Peel [о PPP PPP) PPP) |] 


mmu first ppn 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ERIT ЕЕ Ке EN 
mmu first ppn [20: 0] NEN ppn of first pagetable location in 
DDR, the pagetable must be in aligned 
with 4k in DDR 


8.11.16 MMU DEFAULT PAGE 


ECHEREIEIEIEAEIEJEREREIEREJEIEREAEI 
еј нан 


Reserved mmu_default_ppn 
теј 1 ee ___ 


mmu_default_ppn 


м 
Герет ОС ОС ОС О ОС ОС ОСЗ ОС СЗ СЗ С 


default ррп 


Field Name Type | Set/Cle | Reset Description 
аг Value 


кез [eme qw fo 


mmu_default_ppn | [20: 0] €— default physical address, when 
mmu interrupt happen, this address will 
be sent the corresponding AXI 
command channel 


81117 ММО OR ADDR RD 


MMU OR ADDR RD(0x00000000) 
[ви |31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 [20 | 19 | 18 | 17 | 16 | 
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vpn_vaor_addr_rd 


ЕСЕ NEM 
а О 51515111 


| e | [14 [13 | 12 | п [зо [о | е | у | е | 5 [а] за |1 [о 


MMU_OR_ADDR_RD 


Field Name Type | Set/Cle | Reset Description 
аг Value 


желез ЕЕ [RO [а 9. 
ЕЕ ТЕЛ сни ставила ст 


8.11.18 MMU_OR_ADDR_WR 


ви Ти p [s Do e [5s [55 [72 T [2 [77 | Го [те] [15] 


Reserved vpn vaor addr wr 
уе | 
| Bit |15 | 1а | яз | 12 [ам | ој о [в | у | 6 | 5 | 4 |з|2|1|0 


vpn_vaor_addr_wr 


Ш.Д... 
E TENESESESKESIESESESERESESESEERESES 


MMU OR ADDR WR 


Field Name Type cru Reset Description 
Value 


жы Exp fo 


r 


8.11.19 MMU INV ADDR RD 


Li T T [5 [s [7 [ [25 T4 [5 [2 4 [ o Lo [7 [6] 
еј мин 


Reserved vpn inv addr rd 


EUR. — —  . -. 
су ERESENERIH 
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| B |15 | 1а | яз | 12 | 1 | ој о [в | у | е | г| 4 |з|2|1|0 
| Мате | vpn inv addr га 


ЕС NEM 
L7IERERERERERERERERERERERERERERERES 


MMU INV ADDR RD 


Field Name Type шш Reset Description 
Value 


теж ИН О wow 
Е ЕЕ С на ставе ЕЕ RR 


8.11.20 | MMU_INV_ADDR_WR 


ИЛИ ЕЛ ЕЛЕЛЕЛЕЛЕЛ ЕЛ ЕЈ [8 [22 [2 [ж [т [тв [тт le 
еј шы и 


Reserved vpn_inv_addr_wr 
уе иси ыю 
ви |15 | 1а | яз | 12 [ам | ој о [в | у | е | г | 4 |з|2|1|0 


vpn_inv_addr_wr 


ЕС ЕЕ 
Peel PPP PPP PPP PPP) 


MMU_INV_ADDR_WR 


Field Name Type | Set/Cle | Reset Description 
ar Value 


кемен је ја fo 
ЕЖЕ ЕСТ ON С сав СИИ 


8.11.21 МММ UNS ADDR RD 


C o [so [s Do o [2s [55 |“ Го [2 [x | Го T [т [ле 
пите | шы _________| 


Reserved vpn_uns_addr_rd 


EM. S - 
ШІ ма 
| e | 15] 14 |з | 12 | п | по | о [е | у | е | 5 | 4 | за |1 [о 


vpn_uns_addr_rd 


Eme у S 
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MMU_UNS_ADDR_RD 


Field Name Type | Set/Cle | Reset Description 
ar Value 


[eserves ЕЕ БЕН ЕЕЕ СЕНЕН 
ЕС сци НИ EM FTT c 


8.11.22 MMU_UNS_ADDR_WR 


i Ти o | 2 Do T [5s [55 [25 5 [2 [ж E T [т [ле 
еј ОИ 


Reserved vpn_uns_addr_wr 
туре | 
| 9 |15|14 [13 | 12 | 11 | по | о | а | тјеј5ј | зјгјтјој 


vpn_uns_addr_wr 


ЕТЕ КЕ 
Peel PPP ГТ 


MMU_UNS_ADDR_WR 


Field Name Type | Set/Cle | Reset Description 
ar Value 


еле ІСІСІНІ:: [а је 
Ce ЕСЕН ПЕН РЕШЕ 7770 ИЕ 


8.11.23 MMU_MISS_CNT 


ШІНЕЛЕЛЕЛЕЛЕДЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 


mmu_miss_cnt_wr 
Type 


| НЕ 
| позе | о | о | о |о | о | со | о |о | о | о | о |о | о | ој | е 
ENSE 


mmu miss cnt rd 


те NEM 
Peel PPP PPP PPP PPP) 


mmu miss statistics 
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Field Name Type | Set/Cle | Reset Description 
аг Value 
mmu miss cnt w | (31: 16] NA cleared by mmu miss cnt clr , will 
r keep on 16'hffff, when the num of miss 
is bigger than 16'hffff, 


mmu miss cnt rd | [15: 0] NA cleared by mmu miss cnt clr , will 
keep on 16'hffff, when the num of miss 
is bigger than 16'hffff, 


8.11.24 MMU ARQOS CFG 


mmu read ddr arqos(0x00000007) 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
| Мате ССТ 


Reserved 
љои 
ви |15 | 1а | яз | 12 | 1 | ој о [в |тоо | а | з|2|1|0 
| Мате | Reserved mmu read ddr arqos 
Type 


mmu read ddr arqos 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ШЕШШ Е ЕНЕ 
mmu read ddr a | [3:0] EMEN argos of the mmu read ddr,which 
rqos should biger than the argos of the 

ерлар Јр арасат module 


8.11.25 — MMU VERSION 


MMU VERSION(0x00000100) 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | t6 | 
| Мате | кее 


Reserved 


| Saas 
| Reset | о | о | о (о | о | о | о |о | о | о | [ооо | о | о. 
Ee 


mmu_version 


вези | [о В С ГТ 


MMU VERSION 
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Field Name Type | Set/Cle | Reset Description 
ar Value 


EB ЕЕЕ Ен 


[15: 0] Еј 0x100 ЕЕ register indicates the version of 
this IP 


8.11.26 MMU_MIN_PPNO 


|__окооооао | mmu mini вредно) [| wau Mn peno | 
m T» [о [s o] [5 [5 T5 [о [2 [2 | » Го [в [т [15] 


Reserved 
туре 4021 
| gi |15 | 1а | яз | 12 [чм | ој о [в | у | 6 | г | 4 |з|2|1|0 


тти mini ррп0 


Field Name Type са Reset Description 
Value 


киш erre p T — 


mmu min ррпо (12: 0 — which is reasonable ,the 
precisior is 1MB 


8.1127 MMU РРМ ВАМСЕО 


ви Ти [во |» oT [5s [25 T [о [2 [7] D T [7 [15] 
er | шы 


Reserved 
а. | | | s | | | 
| B |15|14 | яз | 12 | 1 | ој о [в |тоо јаза то 


Field Мате Type | Set/Cle | Reset Description 
ar Value 
mum [м Гр | 
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тти_гапде_ррпо | [12: 0] RW NA Ox1 fff the max offset of ppnO. The ppn offset 
must be in this range, otherwise, out of 
range interrupt will happen,the 
precision is 1MB 


8.11.28 МММ MIN РРМ1 


_ ви Та [oo [= [2] 7 [5 [25 [а [= [2 [a |» [ [в [тт [8 
C 


Reserved 
тре е 2) 
| ви |15|14 | яз | 12 | 1 | ој о [в | у | е | г| 4 |з|2|1|0 


mmu mini ppn1 


Field Name Type | Set/Cle | Reset Description 
ar Value 


pes СЕ [RO qe fo 


mmu_min_ppn1 [12: 0] the min НИ which is reasonable ,the 
precision is 1MB 


8.11.29 MMU_PPN_RANGE1 


ви Ти [во [s oT [5s [25 T [o T2 [ [ж Do T [т Е 


Reserved 
[туре ө. 77 
[Reset | о | о | о | о | о | о | о | о | о | о | о | о|о | ој о | о] 
_ ви |1) та | 13 [12 [аи о | о | г | 7 | ге | ва [за | 1 [0] 
| Мате | mmu range ppní 


PPN гапде1 


Field Name Type = Reset Description 
Value 


EHE Tw 
mmu range ррп1 | [12: 0] Ox1fff ——— max offset of ppn1. The ppn offset 
must be in this range, otherwise, out of 


V0.3 Spreadtrum Communications, Inc., Confidential and Proprietary 2325 of 2330 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


range D E happen,the 
precision is 1 


8.11.30 | MMU_PAOR_VPN_ADDR_RD 
MMU _ т E^ | ADDR 


0x00000050 MMU_PAOR_VPN_ADDR_RD(0x00000000) 


NCHEJEIEIEIEZEIEJEJEIEJEREIEIEIEAES 
Pome [es 


Reserved vpn_paor_vpn_addr_rd 


S S - ___ 
ЕШ ° | | ° | >| o 
| ви | [14 |з | 12 | п [зо [о [е | у | е | 5 | 4 | за |1 [о 


vpn_paor_vpn_addr_rd 


ре 
| позе | o | о | о | о | о | о | о | о [о [о [о о [о [о [оо 


MMU_PAOR_VPN_ADDR_RD 


Field Name Type | Set/Cle | Reset Description 
ar Value 


желез ЕЕ воо 


vpn_paor_vpn_ad | [20: 0] RO [ae maa eem pa out of range first va addr 
dr_rd 


8.11.31 MMU_PAOR_VPN_ADDR_WR 


0x00000054 MMU_PAOR_VPN_ADDR_WR(0xo0000000) | ММО-РАОН “РМ АВОН 


eee НЕА 


Reserved vpn_paor_vpn_addr_wr 
Type | ____-< |2 | 
| Bit |15 |та |з 2 [1а [зоо [е [т |е {5 [а {з [2 [1 о 


vpn раог vpn addr wr 


wel S e S 
| позе | o | о | о | о | о | о | о [ооо [о [ооо [оо 


MMU_PAOR_VPN_ADDR_WR 


Field Name Type crie Reset Description 
Value 


ІСІ НИ E 


vpn. paor- vpn ad | [20: 0] RO [see [meer me eem и pa out of range first va addr 
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8.11.32 MMU_PAOR_PPN_ADDR_RD 
MMU | FAR PEN | ADDR 


0x00000058 MMU PAOR PPN ADDR RD(0x00000000) 


KCHEJEIEIEJEJEIEJEIEIEJERERERERERES 
еј на 


Reserved 


ПС по | за | па | 2 | п | о | о С е | | «|» [2 | [0] 


MMU_PAOR_PPN_ADDR_RD 


Field Name Type | Set/Cle | Reset Description 
ar Value 


еле — mers [а О 


ррп_раог_ррп аа = 0] си сивим mer ee 0 pa out of range first ppn 
dr rd 


8.11.33 МММ PAOR РРМ ADDR WR 


0x0000005C ММО PAOR PPN ADDR WR(0xooooooo0) | ММУ dd d -ADDR 


KCHEJEIEIEIEZEJEJEJEJEIEIREIEIEIEAES 


Reserved 
туре CCS IESUS 
| gi |15 | 1а | яз | 12 | 1 | ој о [в | у | е | 5 | 4 |з|2|1|0 


MMU_PAOR_PPN_ADDR_WR 


Field Name Type oe Reset Description 
Value 


Lee КОО 


ррп_раог_ррп аа = 0] си [see << em pa out of range first PPN 
dr_wr 


V0.3 Spreadtrum Communications, Inc., Confidential and Proprietary 2327 of 2330 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


8.11.34 MMU REG AU MANAGE 


ви Ja [9 [9 [2 [ 2 [25 [а [ [2 [7] [ [18 [7 Le 


те NNNM 
ETEERERERERERERERERERERERERERERERES 
СИЕЗ ЕЛЕЛЕЛЕЛЕЛ ЕЛЕЛЕЛЕЛЕЛЕЛЕНЕЛЕНЕН 


Reserved 


о 


| Туре | 


mmu register authority manage 


Field Name Type | Set/Cle | Reset Description 
ar Value 


era [m [va fo | ____________ 
mmu_reg_auth RW NA control the authority of all mmu 
register , except MMU_UPDATE, 
which can be write 
0: unsercure APB can rd&wr those 
regs, 1:unsercure APB cannot rd&wr 
those regs 


8.11.35 Application Notes 


MMU configuration and debug information are transmitted by APB bus. In MMU, APB interface is 
integrated in MMU master (GSP). For MMU, APB interface are three buses, which name are apb_cfg . 
apb_debug and app. int mmu. 


apb intp mmu; 
apb debug; 


apb cfg; 


V0.3 Spreadtrum Communications, Inc., Confidential and Proprietary 2328 of 2330 
This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


ch_en = apb_cfg[0] 
mmu vaor bypass en = apb_cfg[1]; 
mmu miss cnt clr apb cfg[2]; 


ch bypass = (-сһ en); 
ch clr[6:0] apb cfg[9: 


vpn first pg[ 
ptssizeriyz-8] 


pg table first addr[ 


default ра[20: 0] 


mmu read ddr arqos[ 


mmu min ррпо[1 

mmu range ррпо(! 
mmu min ррп1(12:01 
mmu range ppnl[ 
mmu int clr[7:0] 
mmu cg en 


apb intp mmu[7:0] - (pa or pls wr,pa or pls rd,unsec pls wr,unsec pls rd,inv pls wr,inv pls га, ог pls мг, ог pls гај; 
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V0.3 


| end 


| generate if(MMU PROJECT MUX)begin 


assign apb_debug[20: 0] 
assign apb_debug[41: 21] 
assign apb_debug[62: 42] {1'50, vpn_inv_first_rd} 
assign apb_debug[83: 63] (1'b0,vpn inv first мг} 
assign apb_debug[104:84] (1'b0,vpn unsec first rd) 
assign apb_debug[125: 105] = (1'b0,vpn unsec first мг} 


(1'b0O,vpn first or гар; 
(1'b0,vpn first or мг} ; 


begin 

assign apb_debug[20: 0] = (vpn first or rd) ; 
assign apb_debug[41: 21] (vpn first or мг} 
assign apb debug[62:42] (vpn inv first rd) 
assign apb_debug[83: 63] (vpn inv first мг) 
assign apb debug[104:84] (vpn unsec first га) 
assign apb_debug[125: 105] {vpn_unsec_first_wr} 


endgenerate 


end 


| assign apb_debug[141: 126] = {mmu_rd_miss_count[15:0]}; 
assign apb_debug[157: 142] = (mmu wr miss count[15:0]); 


| generate if(MMU PROJECT MUX)begin 
assign apb_debug[178: 158] 
assign apb_debug[199:179] 
assign apb_debug[212: 200] 
assign apb_debug[225: 213] {1'50, ppn_paor_addr_wr} 


{1'50, vpn_paor_addr_rd} 
{1'50, vpn_paor_addr_wr} 
{1'b0, ppn_paor_addr_rd} ; 


else begin 


end 


assign apb_debug[178: 158] {vpn_paor_addr_rd} 
assign apb_debug[199: 179] {vpn_paor_addr_wr} 
assign apb_debug[212: 200] {ppn_paor_addr_rd} 
assign apb_debug[225: 213] {ppn_paor_addr_wr} 


endgenerate 


| assign apb_debug[226] = mmu_gsp_busy; 
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